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SYMBOLS

Definition
Cross-sectional area of channel in square feet.

¢ .
% in square feet.

Radius of pipe in feet.

K

RV.

Top width of channel in feet.

Concentration of tracer in curies per cubic feet.

Maximum concentration at observation section in curies
per cubic feet.

Mean depth of flow in feet.
Dispersion coefficient in square feet per second.
Quantity of tracer in curies.

Qf_ C(z,tydt in curies.

Manning’s friction coefficient.
Discharge in cubic feet per second.
Hydraulic radius in feet.

Slope.

Symbol

1 o

Definition

Time after injection of tracer in seconds.

Elapsed time for the centroid of tracer cloud to move
distance z in seconds.

Velocity of flow in feet per second.

Mean velocity of flow in feet per second.

Shear velocity in feet per second.

Longitudinal distance downstream from injection seetion
in feet.

Height from channel bed in feet.

Skew coefficient for time-concentration curve.

L L in feet
V2r LACmax '

Denominator of the exponent of power-law velocity
distribution.
Times defined in figure 4 in seconds.

f_“; (t—D)2C(z, t)dt

f_m C(z, t)dt
V2Kt in feet.

in seconds squared.



TRANSPORT OF RADIONUCLIDES BY STREAMS

STREAM DISPERSION AT SELECTED SITES

By Ricuarp G. GoprreY and BERNARD J. FREDERICK

ABSTRACT

Eleven tests were conducted to study the dispersion patterns
of a radiotracer in five natural stream channels and in one canal.
The radiotracer, gold-198, was injected as a line source. The
patterns of dispersion that were observed in these channels were
compared with patterns predicted by the theoretical model for

one-dimensional flow developed by G. L. Taylor (1954). Analysis |

of the relation between time and concentration of the tracer at
several sections in each of the six reaches shows that his theo-
retical model is not adequate to describe the dispersion patterns
actually observed. Dispersion coefficients determined from the
test data, though constant as theoretically predicted, are about
four to 35 times greater than those predicted by Taylor.

INTRODUCTION

Industrial and domestic wastes, both treated and un-
treated, are frequently added to the flow of streams.
Because these same streams may constitute a major
source of industrial and public water supply, it is impor-
tant to know how these wastes disperse and how they
are diluted as they move downstream.

Pioneering work in the study of dispersal processes
has been largely devoted to describing these processes
in pipes and in laboratory flumes. Through these studies,
there developed one-dimensional dispersion equations
to model the processes.

The U.S. Geological Survey, in cooperation with the
U.S. Atomic Energy Commission, began a series of in-
vestigations of dispersion processes in natural channels
in 1959. One of these investigations, reported herein,
approached the problem by conducting radiotracer
tests in five reaches of natural channels and in
one reach of a large irrigation canal. The purpose of
these tests was to obtain data for an evaluation of the
one-dimensional approach to describing dispersion in
large open channels such as rivers and canals.

Turbulent flow in natural channels causes the tracer
cloud, as it is moved downstream, to disperse over
greater distances, and thereby, to decrease in concen-
tration. This study seeks, first, to describe changes in

this dispersion with time. If the dispersion increases
directly with time, for long times after release of the
tracer, then a part of the one-dimensional theory is
verified ; that is, constant dispersion coefficient. Further,
Taylor (1954) shows that the dispersion increases rap-
idly at short times after tracer release. Evidence of this
critical period in the stream dispersion pattern also will
be sought. Next, the study seeks to verify theoretical
values of the dispersion coeflicient as proposed by Taylor
(1954). Noncomparability of coefficient values may in-
dicate that convective effects other than those consid-
ered by Taylor play an important role in describing
the dispersion processes; if noncomparability is the case,
then the tracer data form a base for further research on
the influence of convection.

THEORETICAL MODELS

Mathematical models describe the turbulent disper-
sion process in pipes and open channels assuming rather
idealized conditions, including uniform flow. These con-
ditions are rarely, if ever, found in natural streams.
However, certain information from these models, both
qualitative and quantitative, can be used as the basis
for the analysis of the field data.

The basic equations for turbulent dispersion under
steady uniform flow may be written as

0*C

oC _ ;. 9*C
ox?

oC

a-i—v S5z = (1)
in which C is the mean concentration, V is the mean
velocity, K is the mean effective or bulk dispersion
coefficient, ¢ is time, and « is the distance along the
flow direction. This form of the modified Fickian equa-
tion is based on the assumption of a constant K which
occurs only after the diffusing material has traveled a
considerable distance downstream from the point of
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injection (Taylor, 1954). A solution of the above equa-
tion that satisfies the initial condition of the introduc-
tion of concentrated material at x=0 when =0 is

exp—(x— Vt)?
A2 2Kt 4Kt

@)

in which M is the quantity of tracer injected and A is
the cross sectional area of the stream.

Several observations about equation 2 can be made:
The maximum concentration, with respect to z, will
occur at x=V¢ and will decrease as ¢ becomes large,
hence as z becomes large. Also the dispersion pattern
with respect to  is normally distributed with a mean
of z=Vt, and a standard deviation of ¢,= 2K¢. Note
that the solution predicts the pattern of dispersion for
a given value of K. K must be evaluated independently
from theory or by experiments that yield a normal
dispersion pattern: The theoretical evaluation of K has
been attempted by Taylor (1954) for pipe flow and by
Elder (1959), Parker (1958), and I. E. Thomas (written
commun., 1958) for open-channel flow.

Taylor assumed that the basic mechanism, which
produces the one-dimensional dispersion coefficient K,
is the combination of convective transport by longi-
tudinal velocities and diffusive transport by turbulence
In the transveise directions. In evaluating the diffusive
transport, Taylor assumed that the transverse diffusion
coefficient is equal to the momentum exchange coeffi-
cient in turbulent flows (Reynolds analogy). Combining
this diffusive transport with the convective transport
that is obtained from an empirical velocity distribution,
he summed the rate of material transfer across a plane
moving with the mean velocity, V, and obtained the
effective dispersion coefficient

K= 10. la/V* (3)

in which @ is the radius of the pipe and Vi is the shear
velocity.

Elder (1959) analyzed the example of dispersion in an
open channel using a method similar to one used by
Taylor. He assumed a logarithmic velocity distribution
and found

K=5.93dV, )

in which d is the depth of flow.

I. E. Thomas (written commun., 1958) used Taylor’s
method to analyze a free surface flow. He assumed a
power law velocity distribution,

_ AN
V_ Vmax ( d)
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in which V is the local velocity in the z direction at
height y. He found K to have the following form:

_av AV
K_""[/j é("")_I_ v

¥(n). (5)
Thomas evaluated ®(5) and ¥ () for n equal to 6, 7,8, 9,
and 10. The term ¥(y) in equation 5 is the component
due to the longitudinal transfer and is small compared
to the ®(y) term.

In all tests the velocity was described solely as a
function of the distance from the bed, which is not
true in manmade waterways and most natural streams.
Tracy and Lester (1961) found that the velocity
distribution in the vertical direction is affected by
flume sidewalls for a distance about three times the
depth away from the walls.

In evaluating his models, each investigator con-
ducted either laboratory or field tests. Taylor was
remarkably successful in substantiating his results with
laboratory tests in small pipes at velocities of 7 fps (feet
per second); the Reynolds number equaled 1.93X10%
With lower velocities (4 fps), Taylor found that the
time-concentration curve was not symmetrical but
steeper on the rising limb as compared to the falling
limb. He attributed this to the laminar layer being
thicker- for lower velocities than for higher velocities
and retaining a part of the tracer for a longer period. In
applying his model to the pipeline data of Hull and
Kent (1952), Taylor showed that the observed value of
the dispersion coefficient was about twice the theoretical
value. One other significant observation was the effect
of curvature in a pipe. The observed dispersion coeffi-
cient for a coil where the radius of curvature was 96
times the radius of the pipe also was double the theo-
retical value. Thus the assumption of uniform flow is
limiting because the magnitude of the dispersion
coefficient readily reflects any slight departures from
uniformity.

Elder’s experiments in a channel with depths from
1 to 1.5 cm gave skewed distance-concentration curves.
He attributed this skew to that part of the tracer being
carried near the wall in the viscous sublayer. In de-
termining the dispersion coefficients from his tests,
Elder ignored the long tails and was able to check his
theoretical results within 10 percent.

Thomas conducted a field study in the Chicago Sani-
tary and Ship Canal for verification of his theoretical
model. The canal, 26 feet deep and 160 feet wide, had a
uniform cross section. The dispersion coefficients deter-
mined from the experimental data were about 12
times greater than those computed from his model.
The experimental results were five times greater than
those from Elder’s model and twice those from Taylor’s
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model. Again the time-concentration curves were
skewed.

When the dispersion coefficient is determined experi-
mentally, it is preferable to express it in a dimensionless
form:

K
rv,” B
in which B is a dimensionless constant and R is the
hydraulic radius (Glover, 1962). As for the magnitude
of B, it-i1s eapected that the experimental data will
yield higher values than those obtained from theoretical
considerations because of the existence of the velocity
gradient across the channel which is not accounted for
in the theoretical models. Also, the effects of temporary
storage of the tracer and channel curvature tend to
increase the value of B over the theoretical value.

The variance of CO(z, t) at time ¢t from the relation
defined in equation 2 is

f_m (@—Vi7 0z, 1)de
h f_m Oz, e

=2Kt

Oz

and, the dispersion coefficient used in this paper is
that as defined above:

DISPERSION EXPERIMENTS IN STREAMS

Prior to the present tests, I. E. Thomas (written
commun., 1958), Parker (1958), and Simpson, Beetem,
and Ruggles (1958) conducted other dispersion experi-
ments in natural channels or canals. In each test the
tracer was released from a point source for a finite
time period. Subsequent to the present tests, Glover
(1962) used a multiple point source in a braided stream
to simulate a plane source.

K3

The tests described in this report help to broaden
the range of conditions, experimentally studied, to
evaluate the influence of channel geometry and flow
characteristics on dispersion.

Six reaches were selected (table 1) to evaluate the
effect of alinement by comparing the Clinch River re-
sults with those from the Powell and from the two
reaches of Copper Creek. (See fig. 1 for locations of
reaches.) In multiple tests on the same reach, the chan-
nel geometry would be unchanged for all practical pur-
poses; therefore, the effect of depth and discharge could
be evaluated.

For each test reach, horizontal and vertical control
was established and a topographic map of the low-water
channe] was prepared. A sketch of each of the study
reaches is included in the section, ‘“‘Supplementary
data’. Six representative cross sections were chosen in
each reach. Where multiple tests were made in the same
reach, great care was exercised to use the same sections.

The tracer was injected in a line source across the
stream either by wading or from a boat. An instantane-
ous plane source would be required in order to directly
compare the experimental results with the theoretical
models. Fortunately, vertical mixing occurs very rapidly
and a line source was a satisfactory approximation of a
plane source. (In all tests the width-depth ratio was
large.)

About 15 milliliters of the tracer, a highly concen-
trated solution of gold chloride in nitric and hydro-
chloric acid, was diluted to a volume of 2 liters using
water from the stream to minimize the difference in
specific gravity between the tracer and the stream. The
injection was started several feet from one bank and
stopped short of the opposite bank, to minimize the
contamination of the banks by the injected solution.
The injection was made at a uniform rate over a 1-
minute period. The concentration of radionuclide used
in each test was proportional to the discharge (about 2
millicuries per cubic foot per second). The resulting

TaBLE 1.—Location of test reaches and summary of test conditions

Discharge

in cubic feet Total length of Total fall
Reach Test Date Alinement per second reach in feet in feet

Cli‘Ifxch River (above gage) near Clinchport, 5 June 25, 1959 Straight____________ 240 21, 800 6. 69
a.

Clinch River (below gage) near Speers Ferry, 2 June 16,1959 _____ doo oo 323 19, 300 6. 85

Va. 7  Feb. 91960 ____________________ 3,000 ___.___—____ 7.38

10 July 12,1960 ____________________ 1,800 . _________ 7. 35

Cogf)per Creek (above gage) near Gate City, 3 June 18,1959 Crooked_.___.__.____ 35.0 27, 550 79. 87
a.

Copper Creek (below gage) near Gate City, 1 June 9,1959 Straight_._.._.______ 54. 3 13, 550 17. 62

Va. 6 Jan. 14,1960 ____________________ 300 ... 17. 34

. 11 July 14,1960 ____________________ 48.0 ____ . __ 17. 60

Powell River near Sneedville, Tenn. 4 June 23,1959 Crooked__.___.______ 140 20, 450 6. 39

Coachella Canal near Holtville, Calif. 8 May 11, 1960 Straight._ __________ 900 18, 000 2.01

9  May 12,1960 ____.__ _____________ 950 .
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FI6URE 1.—Location of study reaches in Virginia, Tennessee, and California.

concentrations of activity dropped rapidly to a level
below that specified as the maximum permissible con-
centration in unrestricted areas (see Code of Federal
Regulations, title 10, part 20, paragraph 20.106 and
appendix B, table II, column 2), but were sufficiently
high to be easily detected at all cross sections within
the reach.

SELECTION OF A RADIOTRACER

The principal advantages of radioisotopes as tracers
are the ease of detection, the large range of concen-
trations that can be observed, and the high order of
resolution by radiation detecting equipment. A gamma-
emitting isotope is preferred in field studies because of
the greater ease of detection. Gamma scintillation tech-

niques are highly perfected and permit the sensing of
activity from a large body of water. Measurement in
situ is highly advantageous in many open-channel
tracer problems because the detailed dispersal pattern
is unknown. A program of grab sampling would yield
adequate results only if the time of travel of the labeled
water were accurately known for proper timing of
sample collection at the several measuring sites.
Radiation safety plays an important role in the selec-
tion of a radiotracer. Radionuclides that are retained by
organisms for long periods were not considered for use.
The radioactivity of the isotope should reduce rapidly
to very low levels upon completion of the experimental
program. A short half life also permits additional testing
in the same location within a reasonable time. However,
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FIGURE 3.—Time-concentration curves for test 10 on the Clinch River at Speers Ferry, Va.
A typical set of time-concentration observations is 1.00——c
shown in figure 3. In this test the depths of flow were e
sufficient to minimize the effect of variations in geom- 0.75
etry from section to section on detection of the tracer. ’
Notice the continual decrease in concentration and the
increase in time between the rising and falling limbs A Az

of the curves as the tracer moves downstream.

The base data obtained in the 11 tests are presented
in tables 5-15. (See “Supplementary data’’.)

The method of moments was used to determine the
mean time or centroid of the time-concentration dis-
tribution, . To obtain o, from the skewed time-concen-
tration curves, the following procedure was used.

The time-concentration curve was assumed to be
suitably described by a Pearson type III distribution
with a skew coefficient a;. To obtain the skew coefficient,
the times A, and \;, in seconds, defined in figure 4, were
determined for four concentrations of each time-con-
centration curve. These concentrations were 0.25, 0.50,
about 0.61, and 0.75 of the maximum concentration

0.25

CONCENTRATION, C/C,._,
o o
(S
o -
}

TIME

F1GURE 4.—Definition sketch for parameters A\; and A for Pearson type III
distribution.

Coax. Using the ratio N/A; for the observed data, an
estimated skew coefficient at each of the four concen-
tration levels O/Cy. was determined from table 2; the
mean of these four figures was oz for a data set. Using
this estimate of az, the number of standard deviations
between rising and falling limbs at the various levels
C/Cnax for a Pearson type III distribution was ob-
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tained (table 3). An estimated standard deviation
at the four levels was obtained by dividing the time
span between rising and falling limbs of the curve
(M) for each level by the number of standard
deviations at that level. The mean of these four esti-
mates was o, for the data set.

TRANSPORT OF RADIONUCLIDES BY STREAMS

The mean time ¢ and the standard deviation o, are
determined solely by the shape of the time-concentra-
tion curve, not by the absolute value of the ordinates.
Thus, the effect of varied geometry, errors in calibra-
tion, and loss of isotope do not affect the computation
of these statistical parameters.

TABLE 2.—Ratio of As to N\; for Pearson type I11 distribution as a function of as and C/Cpas

a3
ClCmaz

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.75_ __________ 1. 000 1. 026 1. 052 1. 080 1. 109 1. 139 1.172 1. 208 1. 247 1. 290
.60653_________ 1. 000 1. 034 1. 069 1. 106 1. 146 1. 188 1. 233 1. 283 1. 338 1. 399
80 . 1. 000 1. 040 1. 082 1. 126 1. 174 1. 225 1. 280 1. 341 1. 408 1. 485
25 . 1. 000 1. 057 1. 118 1. 183 1. 254 1. 332 1. 418 1. 514 1. 622 1. 748
100 ______. 1. 000 1. 074 1. 155 1. 242 1. 339 1. 446 1. 567 1. 705 1. 864 2. 051

1.0 11 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
R {; S 1. 339 1. 395 1. 461 1. 541 1. 641 1.773 1. 959 2. 253 2. 813 4. 456
.60653_________ 1. 469 1. 551 1. 648 1. 767 1. 919 2.124 2. 420 2. 901 3. 849 6. 686
50 . ______. 1. 573 1. 676 1. 799 1. 953 2. 154 2. 422 2. 821 3. 476 4. 788 8. 689
25 1. 985 2. 072 2. 290 2. 567 2. 936 3. 451 4, 228 5. 533 8. 128 15. 649
B L 2. 275 2. 549 2. 893 3. 339 3. 941 4,794 6. 084 8. 223 12. 413 24. 562

TABLE 3.—Number of standard deviations between rising and falling limbs of a Pearson type I11 distribution for selected values of as

and C/Cpasz
C/Crmaz “

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0. 75 . __ 1. 517 1. 515 1. 510 1. 500 1. 487 1. 470 1. 449 1. 424 1. 395 1. 360
.60653__ ______ 2. 000 1. 998 1. 990 1. 979 1. 962 1. 940 1. 913 1. 881 1. 843 1. 800
50 ____ 2. 355 2. 352 2. 344 2. 330 2. 311 2. 286 2. 255 2. 218 2. 174 2.124
25 . 3. 330 3. 327 3. 316 3. 298 3. 273 3. 241 3. 201 3. 153 3. 097 3. 032
100 _______ 4. 292 4, 288 4. 276 4, 256 4, 228 4. 191 4, 146 4, 093 4, 030 3. 958

1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9
R S 1. 321 1. 276 1. 224 1. 166 1. 100 1. 024 0. 936 0. 833 0. 707 0. 545
.60653________ 1. 748 1. 690 1. 625 1. 551 1. 467 1. 371 1. 260 1. 131 . 977 . 786
LH0. 2. 066 2. 000 1. 925 1. 840 1. 744 1. 636 1. 511 1. 367 1. 198 . 944
W25 . 2. 959 2. 875 2. 781 2. 675 2. 557 2. 425 2. 277 2. 112 1. 925 1. 708
100 3. 877 3.786 3. 684 3. 572 3. 449 3. 314 3.168 3. 008 2. 832 2. 623

An alternate estimate of K can be made assuming
that equation 2 is an adequate representation of the
time-concentration distribution; if z is sufficiently
large and K/Vz is small,

0 :i;7
" AvVor VoK

where Cpa,=maximum concentration at observation
section, in curies per cubic foot,
M=curies of radiotracer injected, and
A=cross-sectional area for uniform flow, in
square feet,
and by rearranging the terms

MN 1
)
Omaz 24Wt

(6)

Because the measurement of M is subject to assay
errors and Chp,, is affected by the geometry of the
measuring section, the ratio of M/Cu.x in equation 6
is replaced by the ratio M'/Cyax where

M'=Q f " O, t)dt,
and

Q=discharge, in cubic feet per second, thereby,
tending to balance measurement errors in the two
terms of the ratio. Another measure of area is defined
to replace A in equation 6:

729,

x
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the average cross-sectional area between the injection
and observation sections, in square feet. (The area
A listed in tables 5B—15B in “Supplementary data’
is that measured at each test section.) Hence, an overall
estimate of K for a test reach can be determined by
the following adaptation of equation 6:

’2 lO ’ »

V2Ki—=a,, in feet.

In figure 5 the relations of ¢, and ¥ to \/ t are shown
for tests 8 and 9. The slope of the straight line, whose
position is the result of equal weighting of the points
related to o, and v, is v2K. Plots such as figure 5 for
data from all tests showed a straight line relation be-
tween [o,,y] and ¢ for long times after the tracer in-
jection. Estimates of K for all tests are given in table 4.
In all these plots the intercept of the straight line was
less than zero. The rapid changes expected in K for
short periods after tracer injection were evidenced
only in tests 8 and 9. (See fig. 5.)

K9
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FIGURE 5.—Dispersion analysis for tests 8 and 9 on the Coachella Canal near Holt-
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TABLE 4.—Summary of test data

K in square K Qlin cubic V¥ in feet Vin feet A insquare - -
Test feet per — feet per er second St/2 Xin q b2in feet d1,2infeet Manningn Alinement
secoxx’ld K theory ! secoxrl)d P feet  per second feet ¢

162 20.0 54.3 0.26 0.036 13, 550 0,770 70.5 51.6 1. 58 0.12 Straight.
98 8.1 323 .19 .019 19,300 . 828 90 221 4. 51 .09 Do.
98 1.5 35.0 .34 .054 27, 560 .614 57.0 56.1 1.27 .20 Crooked.

288 29,7 140 17 .018 20, 450 . 538 260 113 2.84 .14 Do.

212 34.2 240 .15 .018 21,800 . 594 404 114 2.10 .04 Straight.

450 24.8 300 .34 .036 3, 550 2.02 149 59.6 2.75 .05 Do.

119 3.6 3, 000 .28 . 020 19,300 2.75 1,090 197 5.96 .05 Do.

190 14.0 900 .14 .011 18, 000 2.24 402 8.2 5. 11 .02 Do.

190 13.2 950 .14 o1 18, 000 2.34 406 8L 2 5,30 .02 Do.

120 4.8 1, 800 .25 . 020 19,300 2.16 833 194 5.05 .08 Do.

166 23.0 48.0 .25 . 036 13, 550 . 792 60. 6 52.8 1.50 .14 Do.

1 Adjusted for change in stage between times of discharge measurement and test.

2 Mean width, b, and mean depth, &, for test reach based on linear weighting of measured width and mean depth d at observation section.

The observed dispersion coefficients are compared
to Taylor’s model

KTheory=20~2RV*;

adapted for open-channel flow, in table 4. The shear
velocity, Vie=+gRS, listed in tables 5B-15B in “Supple-
mentary data’’, is not a precise value because R varied
from section to section.

Other variables listed in table 4 and combinations of
these variables were examined for their relationship
with K; no relationships applicable to all test data
were found.

CONCLUSIONS
Analysis of the data shows some interesting features
for turbulent dispersion in streams. First, ¢,2, or v,
increases linearly with time for long periods after
tracer injection and, as Taylor had predicted, the dis-
persion coefficient becomes constant. Second, the
straight line relation between \/2\K-i and \/Z does not
pass through the origin, however, tests 8 and 9 indicate
that K decreases rapidly near the injection section,
again confirming Taylor’s concepts of the turbulent
dispersion process. Third, there is a considerable dis-
crepancy between magnitudes of observed and theo-
retical (Taylor’s) dispersion coefficients.
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As previously mentioned, the velocity gradients in
the transverse direction and in the vertical direction
may tend to produce large dispersion coefficients. A
second factor influencing the magnitude of the coeffi-
cient is nonuniformity of the channel characteristics of
the reach. For instance, slightly better agreement
in magnitude of coefficients is suggested for straight
reaches than for curved reaches.

Experimental techniques may influence test results,
but to a lesser degree, probably, than do convective
effects. In the conduct of the tests a line source was
used. The tracer was injected into the stream at a depth
of about 6 inches. The injection was started a short
distance from one bank and stopped a similar distance
from the opposite bank. Thus, the steep velocity gradi-
ents near the banks and bed did not play their full role
until the tracer cloud had migrated to the boundary.

Consideration should be given to the use of equation 2
as a model to compute the dispersion pattern of a

containment. Cup,.x is inversely proportional to VK.
The standard deviation of the dispersed cloud is pro-

portional to YK. Thus, even though it may not be
possible to know K within 25-fold, the error in the
maximum concentration and standard deviation is only
fivefold. Because the theory gives low values of K the
predicted value of the maximum concentration would
be too high and the predicted length of the cloud of
dispersed material would be too short, in comparison
with the field observations.

The magnitude of the discrepancies between observed
and theoretical dispersion coeflicients suggests that one-
dimensional models are too limited to describe disper-

TRANSPORT OF RADIONUCLIDES BY STREAMS

sion in natural streams. Further, the results of the
investigation strongly indicate that experimental data
on velocity distribution, such as are given in the section
entitled, “Supplementary data,” be used for evaluating
convective effects on the dispersion coefficient.
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SUPPLEMENTARY DATA

Sketches showing the location of observation sections and channel alinement for the
test reaches, except for the Coachella Canal, are in figure 6.

The time-concentration data ; channel geometry, flow data, and statistical parameters;
and the distribution of velocity in the test sections are listed in parts A through H of tables
5-15 for tests 1-11, respectively, in this section of the report.
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FIGURE 6.—Location sketches for observation sections in tests 1-7, 10, 11. A4, Tests 1, 6, and 11 in Copper Creek helow gage, near Gate City, Va. B, Tests 2,7, and 10in
Clinch River near Speers Ferry, Va. C, Test 3 in Copper Creek above gage, near Gate City, Va. D, Test 4in Powell River near Sneedville, Tenn. E, Test 5 in Clinch
River near Clinchport, Va.



STREAM DISPERSION AT SELECTED SITES

TABLE 5A.--TIME-CONCENTRATION DATA FOR

MICROCURIES PE

(T, 24-HOUR TIME, C,

TEST 1,
R CUBIC FOOT

CONCENTRATIONe BLANK INDICATES NO DATA,
PERIOD OF INJECTION IS 1121.,0 TO 1122,0 EST)

CONCENTRATION OF GOLD-198 IN

SECTION 1 SECTION 2 SECTION 3

SECTION 4

SECTION 5

SECTION 6

T c T c T C

T c

1127.5
1128.0
1128.5
1129,90
1129.8
1130.5
1130.7
1131.3
1132,0
1137.0
1141.7
1148,0
1155,5

0.0 120045
0.08 1201.5
1.06 1203,0
4051 120645
Se13 120945
3,40 1214.,0
2067 1218,0
2003 1222.0
167 123045
0e55 123645
0,20 1245.0
004 1249.0
0,0 1303,0

1317.0

1338.5

0.0
0002
0.13
0.38
052
0e59
Qe 54
0047
Ne33
0. 24
O0e 16
0.12
0. 06
0.02
0. 00

122640
123040
1237.0
1242.0
1246,0
125040
1253.0
1257.0
1310.0
1325.0
1335.0
1345,0
140540

0.0

0.03
0.20
%30
0. 36
D.38
0. 38
0.36
0.25
Qe D4
0.06
0.04
0.0

TABLE S5Be--CHANNEL GECMETRY,

1254,0
125640
1300.0
1311.0
1316.0
1323,0
1325,0
1336.,0
134440
1353,0
1403.0
1413.0
142640
1441.0
1501.0

0. 02
0.06
0,22
0,30
o34
0. 34
0. 29
0. 24
O.18
0.12
0.78
04 05
o. 03
000

FLOW DATA,

PARAMETERS FOR TEST 1

(M = 0.067C)
(BLANK INDICATES NO DATA)

c T

c

152840
1543,0
1553,0
1613.,0
1627.0

0.0 1427,0
D022 1428.,0
0.08 1458, 0
0015 1512.,0
0021 1534.,0
0e23 1540,0
0.25 1604.0
0524 161840
0.21 1638.0
J.15 1658,0
O0.12 1728, 0
0.08 1848,0
0.06 2008,0
0,03

0.0

AND STATISTICAL

SECTION==——m=m==—= ] 2 3 4 5 6
JUNE 8, 1959
X mmmeme—- £t -- 630 3,310 5,670 7,870 11,000 13,550
Width ---- " -- 47 49 51 48 58 58
d —mmemeee Moee 2402 1443 1,49  1.51  le46  1.90
R ------ " oae ’..99 ‘.042 1048 1.‘99 1.‘95 ’.-89
Fall ---— " e73 4,86 8,00 11,06 14,10 17,62
me?g ----- % - 70 69 70 70 n 66
81/ cmcecmaeaee «034 o038 L038 L.038 036 .036
- Ja— cfs -- 58 58 56 56 56 58
Y ““““ fpS - 062 .83 .7" 018 .66 .53
Ee——. sq £t -- 95 70 76 72 84 110
Y e .14 e12 .11 o1l o1l .12
JUNE 9, 1959

[ —— sec -- 672 3,890 5,870 8,220 13,100 17,600
e sq ft -- 57 63 56 56 64 70
V* ----- fps ~- 27 26 026 26 25 e28

------------- lel 1.3 1.2 1.3 lel .8

-------- —= 4065 . 4060 <059 .058 L059 LO078
Cpax - be/f83 -- 5,13 «59 .38 .34 025 W21
Oy ====m== £t -- 60 726 14240 14430 1.650 1.900
L ———— ft -- 87 638 1.100 1.200 1.460 2,100

377-481 0-70-3

0.0

o. 02
0.10
0.17
0.21
0,21
0.16
0,13
0. 09
0,06
0.05
0.02
o.o

K13
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TABLE 5Ce--NISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 5E<-~DISTRIBUTION OF VELOCITY IN SECTION 3

OF REACH USED IN TEST 1 OF REACH USED IN TEST 1
(DASHED LEADERS INDICATE NO VELOCITY. BLANK ({DASHEC LEADFRS INDICATE NO VELOCITYs BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEFT PER SFCOND, FROM DEPTH, VELDCITY, IN FEET PER SECOND,
LEFT BANK, 1IN —AL_BELATIVE DEPTH_INDICATIED_ LEFT BANK, IN _AI_RELATIIVE DEPTH INDICATED_
IN FEET FEET Oel 0e2 Co4 046 048 De9 IN FEET FEET Nel 042 De4 Neb6 Co8 0.9
000 Qe =——= emem= c-c- cmre ecme ——e- C.0 Oef) ==== ==== ——m= —ooe coen —em-
1.0 Cebt =o== —=re e mmee e —eee 240 1.0 Oel6
3.0 1e0  ==== mmem mmmm e mmee oo 440 240 mmmm mmme mmme mmee mmme —eee
5.0 1e7 ===~ mwce ccce cece ccee —ce- 7.0 2.1 0028 0449 Ne76 0485 0,78 0.74
7.0 2.2 Nelé Coll CelO 0elC Ce09 0,06 12,0 le6 06098 0698 1407 092 0476 0454
9.0 2.2 0e21 0430 0e34 0,28 0,15 0,09 17.0 1.5 0e96 0e96 0294 0482 0461 0452
11,90 242 0069 D57 Ne56 0451 0454 D44 2240 et 1e16 1405 0,6 0e98 0480 0,40
13,0 261 0697 104 0490 0,75 0669 (0e70C 2740 1,4 1421 1,00 1,05 0,90 0485 057
15.0 22 1412 1,08 1412 D497 CeB82 Co62 32,0 le6 1424 1424 lel4 0098 0,83 0,50
17.0 2.1 1622 1415 1415 1,01 0,79 0460 37.0 1.7 1e12 1416 1414 1,03 0078 0,58
19.0 2.1 1422 1422 1412 1404 0424 0,70 41,0 1.8 0052 0461 Ce72 0485 0e72 0449
21.0 2.1 1028 1428 1425 1el7 0,97 0,79 45,0 1.5 0e62 0e65 0oT71 Ne68 0463 D44
23.0 2.1 120 1422 1422 117 1410 0,89 4840 1.0 De35 0e38 036 0628 0el4 0,12
2540 242 1el5 1412 1408 141C 0.%0 075 510 0.0 e wEeS SSss SoTms wemss ssss
27,0 22 1620 1420 1412 N,496 0,87 0,70
29.0 23 1425 125 1425 1415 0,97 0.79
31.0 243 1022 1415 1404 1,08 0482
33.0 24 0e9% 0489 0s494 0,8% 0.69 0466
35,0 204 0e65 0663 0a62 046)1 0,58 0,40
37.0 24 0454 0433 0,27 0440 0e34 0429
39,0 245 0425 0413 0412 0411 0,08 0,16
4l.0 2.7 0e13 0412 ~=--- 0,02 ---= 0,06
43,0 242 sm—= meem ccee cec- ccce —ee-
4540 le6  ==== === —m=me mmem e e
47.0 0e0 === —mmm e e e e

TABLE 5D,--DISTRIBUTION DOF VELOCITY IN SECTION 2 TABLE 5F.--DISTRIBUTIOCN OF VELOCITY IN SECTION &

OF REACH USED IN TEST 1 OF REACH USED IN TEST 1
(DASHED LEADERS INDICATE NO VELOCITY, BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES ND DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN _AI_RELATIVE DEPTH_INDICATED LEFT BANK, IN J_AT_RELATIVE DEPTH INDICATED
IN FEET FEET Dal 042 0.4 0.6 048 0,9 IN FEET FEET 0O0el 042 0a4 046 0s8 0,9
0.0 D¢ =~=m= wcee cmee mmme mme ———— 0.0 Qe =mom === - e~ mem— ———— ———
2.0 1.9 0e62 0e61 Lob4 D6l Ny52 0,22 440 1¢8 w==c mvce crme mmmm e - ————
4,0 De0  ==== — 840 2¢2 0436 0431 0434 0,28 0,24 0,15
640 2e3 0655 0e56 0o57 0462 0e52 0,46 12,0 2e2 0499 0444 0e63 0469 0,62 0.41
9.0 169 0458 0,60 0ebl 0067 D62 0,60 16.0 2.3 1e04 1406 0499 0,79 0,68 0.62
1440 149 0e50 0.88 0,78 0.74 0,68 0,60 2040 203 1420 1415 1422 0.99 0«70 0,70
19.0 1.8 1425 1e15 1403 0,96 0.79 0,65 2440 2¢0 1470 1466 1470 1425 1412 0,92
2440 le4 1633 1,30 1424 1430 094 0,78 28.0 1e6 1a53 1453 1,28 1407 NeS2 0,70
30.0 1.3 1.28 1,23 1,16 1.03 1.03 0,80 32.0 0.9 137 1434 1,17 1,12
3640 166 1407 1,05 1403 092 0.76 0o 74 36,0 1a3 1434 1437 1422 1,12 0,97 0,79
42,0 1.3 0461 0482 0a74 Na76 D78 0,a61 40,0 1.1 0eB4 0469 0475 0459
4640 0e8 0426 0a23 0421 0,16 0,17 42.0 0.9 0.79 0a79 0e56 0,29
49,0 0s0 =mm= ccme cmee ccce mmem meee 44,0 Cote 0.35
46,0 0.3 0.37

4840 0.0 - ——
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TABLE 5G+-—-DISTRIBUTION OF VELOCITY IN SECTION 5 TABLE S5H,--DISTRIBUTION OF VELOCITY IN SECTION ¢
OF REACH USED IN TEST 1 OF REACH USED IN TEST 1
(DASHED LEADERS INDICATE NO VELOCITY. RLANK (DASHED LEADERS INDICATE ND VELOCITYs BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN Al _RELATIVE DEPTH INDICATED LEFT BANK, IN _AI_RELAYIVE DEPTH INDICAIED_
IN FEET FEET Nel 002 DNeé4 066 0,8 N IN FEET FEFET Dsl Qa2 Ce4 046 CoB 069
0.0 o J Oy S A 0.0 0e0  mmmm mmmm mmmm mmme amee e
l’.o 1'2 002‘9 0515 0.15 0.17 0.19 0'13 2.0 0.4 """"""""""""""""
10.0 2.0 0,40 0,36 0438 0,26 0425 0,N8 6.0 1le2 === ==== === 0s1] =-—e —=——
15,0 242 D64 0e61 0460 D454 0,54 0,40 10.0 12 === === =ore =—=- c—ee —ee-
2040 2.1 De65 0e68 CaBO 0,64 0454 0a36 14,0 243 0,16 0,21 0,22 0.28 0,18 0,24
25.0 le7 1.03 1,03 0,50 0,82 0,71 0.61 18,0 246 NDeTN Co75 070 Cob8 0,54 0,46
30.0 1.3 1,07 1al4 1a05 1,05 Na83 0,67 22.0 22 0s90 0487 CeB2 0665 0,73 Do44
35.0 1.2 1424 1436 1.22 1,14 0,90 26,0 262 0s94 DaB7 0,79 Qe78 Co69 0.52
40,0 1.3 1027 1e24 1419 1,032 0.90 0,78 30.0 24 1,06 Ce99 0487 0497 0,66 0462
45,0 le4 1430 1424 1616 2498 0,85 0,49 34,0 2.6 1637 1624 CoS9 0475 0,67 0,4¢
50.0 1.6 0e54 057 Co60 0,47 0433 0,45 38,0 243 1,40 1426 1423 1,12 1,02 0,66
550 1.0 NelB8 0,08 0,13 0,21 0,15 014 42.0 2,2 0s71 0,70 Ce78 0475 0.52 0.52
58,0 0.0 seme mr—r mewm mmee —mee oo 4640 24 0029 0626 0622 Ne25 ====
50,0 2000 ==ms mm—e mees meme cmee ——ee
540 146 ~=== —=== —cn= emes csmes coo-
5840 0@  —mm= e —e- - —=ws mese e-e-

TABLE 6A.--TIME-CONCENTRATION DATA FOR TEST

2y, CONCENTRATION OF GOLD-198 IN

MICROCURIES PER CUBIC FOOT

(T, 24-HOUR TIME., C, CONCENTRATION. BLANK INDICATES NO DATA,
PERIOD OF INJECTION IS 1129.5 TO 1130.5 EST)
SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION 6
T c T c T C T c T C T C

1152,0 0.0 1235,0 0.0 1310,0 0,0 1351,0 0.0 1455,0 0,0 1630s7 0.0
1154,0 0,18 1237,0 0,16 1312,0 0,67 1354,0 0,02 1502,0 92,26 1639,) 23,03
1156.0 1.89 1239,0 0660 1315.0 1,15 1357,0 014 1508,0 0,26 1648,0 04,17
11570 3,20 1241.0 1,38 1317,0 1,45 1400,0 0s39 1514,0 0,57 1657.0 0.34%
115800 4403 124245 2,02 1318,0 1,48 1403,0 0,79 1521,0 0,70 1707.,0 0.%4
115940 3473 1245.0 2,48 1322,0 1,40 140640 1,99 1529,0 0,64 1712.0 0445
120140 2468 1247.,0 2,30 1326,0 1,16 1409,n0 1,19 1535,0 0,52 1719.,0 0.41
120340 1.45 1245,0 1,84 1330.0 0.%1 1412.0 1.1% 1544,0 0.39 1731,2 0.34
1205.,0 ©C,99 1252,5 1,14 1335,0 0,65 1415,0 1,06 15500 031 1745,0 0,27
1209.0 0,55 125745 0,67 1340,0 0447 1421,0 Co79 155%.0 N,23 1805.,0 9,19
121540 0628 130245 Cs40 1345,0 0,34 1427e0 0,59 1615,0 0,15 1819,0 0,15
12300 0407 1310,0 0,24 1350,0 0,27 1433,0 0.42 1634,0 0,09 183%9.,0 0N,11
12500 040 131745 0414 1400,0 0,17 1439,0 0,32 1659,0 0,05 1904,0 0408

1330.0 0,08 1430,C 0,05 1450,0 0,21 1729,0 0,03 1930.0 0406

1415,0 0.0 15150 0.0 1520.0 0.15 1804.0 0.0 2012,0 0.04

1514.0 0,10 205%,0 0,02
15250 005 222040 060

1517.0 0.0
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TABLE 6B.--CHANNEL GECMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 2

(M = 0.744C)
{BLANK INDICATES NO DATA)

SECTION-=-~v=m—eme 1 2 3 4 5 6

JUNE 15, 1959

b SR ft -- 2,260 5,170 8,170 11,800 15,300 19,300
Width --ee " - 150 145 135 166 176 156
qd —mmmmeem " -- 3,36 1481 2.13 3.26 3,60 6.23
R ~-=m=mmm " ee 3,32 1.8l 2,12 3.20 3.58 6.16
Fall ----- o == lell 3.31 5.01 5456 6457 6485
Tex};g ----- F -- 72 72 67 73 74 T4
81/2 e . <022 «025 4025 - 022 «021 «019
[ efs -- 381 348 334 371 374 345
V —emmmee fps -- «T6 1432  1l.16 .69 «59 «35
A —mem- sq ft -~ 506 263 288 541 633 973
N mmemcc e cmac—. o11 .08 .07 «08 .10 12

JUNE 16, 1959

f —mme——e sec --~ 2,000 5,020 7,380 10,600 15,400 23,300
y sq £t -~ 286 314 291 291 325 390
v* ------ fps -=- «23 19 «21 «22 23 27
XY mmcmecm—caea- 1.5 1.2 1.6 1.5 1.5 1.1
M e = 663 JTT2  .T63  W774  .664 L T59
cmBJC - uc/ftg - 4-03 2.’98 1.48 1- 16 .70 0105
Gx =mmmm - Pt - 241 359 886 994 1,290 1,490
VA Tt -- 230 395 708 892 1,160 1,730

TABLE 6C.~~DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 6D.--DISTRISBUTION OF VELOCITY IN SECTION 2

OF REACH USED IN TEST 2 OF REACH USED IN TEST 2
(DASHED LEADERS INDICATE NO VELGCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)

DISTANCE DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,

LEFT BANK, 1IN -AI-&ELAIL!E._QEEMDLSZAIEQ_ LEFT BANK, IN _AI_RELAILIE-QEBIH.INDLCAIEQ

IN FEET FEET 0el D042 O0e4 0.6 +8 0.9 IN FEET FEET 0el 0.2 044 0.6 o8

0.0 0.0 mems s moee —cee so-- 0.0 0.0 ———= ce;se cece cosee cese ccee

7.0 l.4 07! 0471 0o58 0.52 0459 5.0 0.5 0.21 0,09 -~--

17.0 2.1 0e89 0o8l Nab6 0,71 0,29 12.0 1.1 le 4D 1426 0492 0,66
22,0 2.3 071 Neb4 0455 0455 0471 19,0 l.8 1.67 1,58 1.26 1,08
27.0 2+4 1413 105 Co94 0483 0662 2600 2.5 1.78 1447 0.76 0459
30.0 2.1 1,20 1,13 Ca81 0.59 0,33 33.0 2.2 1e74 1.43 1.15 1,04
33,0 202 1e23 1023 1.20 1,20 0.52 4040 2.3 1637 1,26 092 0649
36,0 244 1.15 1,15 1.13 1.08 0.87 47.0 1.9 1.81 1.58 0034 018
39.0 4e0 1,07 1.04 1.02 0.90 0.82 54,0 1.8 1,64 1.01 1,37 0.96
4240 3.9 1,02 1402 Ce94 0.75 0,77 61,0 1.7 l.64 1,58 1,01 0.76
45,0 4e 5 1402 0,96 Co98 0,92 0,74 68,0 2.0 1,58 1.52 1,23 0,70
4840 4e5 104 097 0,91 0.91 0,70 75.0 242 1.78 1e49 1,04 0.78
51.0 bets 1e01 1.09 0,97 0.91 0,82 8240 2.1 1.61 150 1,40 0.96
54,0 4e5 1,09 1,01 1,06 0,89 0,81 89,0 2.3 1.85 1.78 1,50 0463
57,0 3.6 1.06 1406 lell 0.95 0,67 96,0 22 1,85 1,67 1434 1.26
6140 3.7 1e01 1,06 1,04 0,99 0,91 103.0 2.0 1.70 1.37 1631 1la26
65,0 5.0 0092 0o80 0aB82 0,77 0,94 110.0 1.9 1.81 1le61 1,40 0,94
69,0 6,0 0e8l 0e75 067 0,79 0.93 117.0 2.0 la61 1039 1,01 0,91
73.0 546 0eB84 0081 0074 074 0,63 124.0 1.9 1l.40 1.29 1,06 0.83
770 Se7 0,80 1,20 1,20 0.88 0.88 130,0 1.8 0e26 1,15 1412 0.92
8240 566 1,28 0,72 0e52 0,68 1,10 136.0 le6 0.87 0.96 0677 1,10
87,0 4o la46 1,28 Qe 74 0e54 0.50 145.,0 0.0 T SESs SESS sess smsss mses
92.0 1.3 1636 1049 1443 1436 1434

97.0 2.7 1,06 0,97 0.87 0,89 0.83

10.4 3.3 0482 0,79 0480 0,79 0,28

11.5 4ot De61 0471 CoS57 0654 0e44

12.8 4e 7 0635 0467 0435 0632 0,28

15,0 0.0 s scas scee ccas co--
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TABLE 6E«.--DISTRIBUTION OF VELOCITY IN SECTION 2
OF REACH USED

IN TEST 2

(DASHED LEADERS INDICATE NO VELDCITY. BLANK
INDICATES NO DATA)

TABLE 6G+~=-DISTRIBUTION OF VELOCITY IN SECTIDN

(DASHED LEADERS INDICATE NO VELODCITY.

OF REACH USED IN TEST 2

INDICATES NO DATA)

K17

BLANK

5

DISTANCE
FROM
LEFT BANK,
IN FEET

65.0

TABLE 6F.--DISTRIBUTION OF VELOCITY IN SECTION 4

DISTANCE
DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH,
IN _AL_RELATIVE DEPTH INDICATED LEFT BANK, IN
FEET Oel 0e2 N4 Neb6 0o8 0.9 IN FEET FEET
0-0 """""""""""""" 0.0 2-0
1.2 1,02 1,07 1,00 0,74 10.0 3,2
2.0 090 1,17 1,12 0.26 18.0 3.5
2.0 1,09 1,33 1,30 1,06 260 3.8
262 0e96 1433 1,30 1,12 34,0 4e0
2.0 1422 1436 1436 1427 42.0 440
243 1622 1424 1,27 1.0C 50¢0 440
2.1 133 1,33 1,36 1,12 5840 3,5
2.1 1e36 1440 1424 le24 66,0 3.5
2.0 1036 1,40 1424 1412 7440 3.8
2.0 1e33 1442 1433 1,17 82,0 3,5
2.3 1440 1,645 1,40 1,27 90,0 4.0
2.5 1445 1449 1,49 1442 1417 98,0 3.7
3.0 1049 1,49 1,40 1,19 1.07 10640 440
3.1 137 1436 1424 1.07 1404 11440 4,0
3,0 1e40 1436 1e40 1.36 1,24 122,90 440
3,2 152 1449 1e40 1433 1.24 130,0 4e5
1.8 1042 1,49 1.42 1,07 138.0 440
3.3 1655 1433 1440 1,12 1,04 146,0 3,0
3,7 1645 1449 1,36 1,24 1,02 154.0 3,3
345 1627 1433 1,27 1,02 1.00 162.0 3,5
242 lel2 1,12 1,17 0.96 170.0 3,0
2.0 1417 1.19 1.17 1l.12 17640 0.0
0.0

OF REACH USED

IN TEST 2

(DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA)

VELOCITY,

Oel

IN FEET PER SECDND,
AL RELATIVE DEPTH INDICATED

0e2 OCo& 046

C.8

0e4l
065
Ceb5
0.72
Ce75
0.79
C.88
C.86
0.82
Ce 80
0' 84
0465
Ce88
CeT2
Ce85
075
0.62
o‘ ‘1
0e24
Ce24

0.9

TABLE 6H.~~DISTRIBUTION OF VELNCITY IN SECTION 6
0F REACH USED IN TEST 2

(DASHED LFADERS INDICATE NO VELOCITY.

INDICATES NO DATA)

BL ANK

DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN ~AL_RELATIVE DEPTH INDICATED
IN FEET FEET Del 02 004 0Ne6 08 0.9
0.0 20 ==mm w-- - m=== —mee —ee-
4e0 3.5 0,21 0418 0s26 Oel4 0,09
1C.0 3.8 Os4l 0s4b6 0441 Ce30 0,18
16.0 3.5 0e50 046 Coe48 0452 0,48
22.0 3.0 0e46 0e47 0e4l 0446 0,35
28,0 3.0 0e33 0452 Ne48 0450 0,51
34,0 400 De48 Co44 0e42 0435 0.28
40,0 442 0458 Ce57 Ce4l 0455 0441
4600 4¢3 0e80 0475 0466 0462 Ne52
5240 4. C 0096 0094 0,88 0e86 0469
58,0 4.0 0e86 0486 0485 0.79 0.71
64,0 3.0 1402 090 CoeS84 1,02 0,77
70.0 445 1,04 1,02 1,00 0.50 0.84
T6e0 4e0 1,07 0,98 0,88 0484 0,79
82.0 4e2 1407 1,09 1,02 0486 0462
88.0 3.0 1.12 1,12 0,94 0.86 0,84
94,0 3.5 1e04 1,02 0o94 0486 0,75
100.0 3.2 1402 1,00 096 0486 0484
106.0 3.0 090 0.98 0486 0e80 Ne54
112.0 245 1400 0,90 0,86 Ne90C 0,72
118.0 2.8 1e04 1,04 1.02 0.86 0.80C
124.0 247 De86 0496 0,96 0486 NeT2
130.0 3.0 De94 0494 0692 0484 0084
136.0 2.7 0e86 0486 0,90 04,68 0465
142.0 3.0 0e68 Co79 0a72 0.68 0.66
148,0 267 0.75 Ce72 Ce58 0,68 0.71
154,0 245 0e66 0471 CoS57 De4b6 0445
160.0 2.0 0e51 D0e54 Da4b 0442
166.0 1.0 0.21

DISTANCE
FROM
LEFT BANK,
IN FEET

DEPTH,
IN
FEET

VELOCITY,

0ol

0.2

IN FEET PER SECOND,
_AT_RELATIVE DEPTH_INDICATED

Oe4

0'6

0.8

0.9

- - — = - o - -

0.0
13,0
20.0
27.0
34.0
41.0
4840
55.0
62.0
690
:’6'0
83,0
90,0
97.0

1C4.0
111.0
118.0
125.0
132.0
139,0
146.0
15647

0.0

e 2 o

* 0 e

O“#‘:ﬂu\(”ﬂ
[= e NeRURV No Mo RV}

0.38
0e42
0e47
0449
0'48
0450
0e47
0.48
0.43
0. 46
0446
De4!
0. 35
Ne 4N
O0.46
0.38
0,39
0636
0.13
Nel2

0e16



K18

TABLE

TRANSPORT OF RADIONUCLIDES BY STREAMS

MICROCURIES PER CUBIC FOOT

(Ty 24~-HOUR TIME, C, CONCENTRATION., BLANK INDICATES NO DATA,

PERIOD OF INJECTION IS 9495 TO 9505 EST)

- - - -

TA.--TIME-CONCENTRATION DATA FOR TEST 3, CONCENTRATION OF GOLD-198 IN

SECTION 1 SECTION 2 SECTION 3 SECTION & SECTIDON 5 SECTION 6

T

c T c T c T C T c T

1123,0
1125.0
1126,0
1129.0
1131.0
1132,0
1134,5
1137.0
1151.0
1155.0
1200,0
120640
1213.0
122640

0e0 130345 00 1441.5 0,0 160445 0.0 1730.0 0.0 2000.0
Ce 08 130%¢5 0,05 1445,5 0601 16305 010 1800.,0 0,02 2030,0
Cel? 131545 0412 145545 0e05 165045 0018 1830,0 0,05 2100.0
078 1320¢5 0619 1505¢5 0612 17005 0620 1900.0 0,10 2130.90
1e13 132745 0030 15155 0017 170845 0,20 192040 0el4% 2145,0
1423 1335.5 0637 152065 0420 171645 0620 1935,0 0,16 2155.0
le32 1340,5 0438 1525,5 0e21 1730.5 0018 1950,0 0.15 2205.0
1423 1345,5 0637 15305 0622 1750.5 0413 2010.,0 0,12 2220,0
0042 135545 0a32 15355 0622 1810e5 0609 2030,0 0,09 2240.,0
0e29 141545 0420 154045 0622 1830.5 0.06 2100.0 0,06 2300.0
Del9 1435,5 0,10 155045 0.20 1840.5 0e05 2130.0 0004 2330.9
0010 14505 0606 1635,5 0,08 185045 0,04 22000 0602 2400,0
0e04& 152065 0602 1645,5 0,06 1910.,5 0,03 2230.0 Co01 0130.0
0e0 1605,5 0e0 1700.5 0404 19505 0.0l 2310.0 0.0 03300
174545 0.0 2030.5 0,0

TABLE T7Be--CHANNEL GEOMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 3

(M = 0,064C)
(BLANK INDICATES NO DATA)

SECTION=——=====e== 1 2 3 4 5 6

JUNE 17, 1959

X mwmmmmew P& == 2,350 7,100 11,000 15,750 21,250 27,550
Width ---= " -- 31 66 66 61 58 55
[ B " o-- 1.38 1.38 1.02 1.33 1-25 1.39
R ~-mmema " .- 1.36 1.32 «99 132 le21 1.38
Fall -ww-= 0” - 15 23 21 022 21 «21
Te% ..... F -- 66 67 70 7 70 70
81/2 e e068 o067 4063 .058 .055 054
Q wmmwnm- cfs -- 36 34 34 32 38 40
V =eememe fPB - «85 «37 «50 40 +53 53
A —eeee sq £t -- 42 90 67 81 72 76
B mmem e mma— 11402 31435 44422 52.21 65424 79.87

JUNE 18, 1959

T e sec -- 6,660 14,900 21,600 27,800 36,30C 44,900
A —menn sq £t -- 99 73 68 61 59 57
Vy --===- fps -= 445 244 +36 «38 .34 «36
“3 ------------- 1e3 1.2 l.1 1.0 -8 o6
L g - e057 4051 L,039 .045 L.043 029
Cmax ~ ne/ft3 -- 1,32 +38 022 «20 16 10
Ox =m==m==== ft -- 207 82 1,190 1456 1,650 1,650

Y —mmmm——— £t -~ 173 728 1,030 1,45 1,790 2.030

-—



TABLE 7C.--DISTRIBUTION OF VELOCITY IN SECTION

STREAM DISPERSION AT SELECTED SITES

OF REACH USEN IN TEST 3

(DASHED LEADERS INDICATE NO VELOCITY. BLANK

K19

1 TABLE 7E.-~-DISTRIBUTION OF VELOCITY IN SECTION 3
0OF REACH USED IN TEST 3

{DASHED LEADERS INDICATE NO VELOCITY,

BLANK

INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN _AT_RELATIVE DEPTH INDICATED LEFT BANK, IN AL _RELATIVE DEPTH JNDICATED
IN FEET FEET Oel 042 0e4 0.6 0o8 IN FEET FEET Del 0e2 Qo4 0.6 048 0.9
0.0 0.0 —me— m—es —mee e e 0.0 0s0  ==== =-em -—- - m——— -
1.5 0e6 —me— memes mess cm—— e—e- 5.0 0eb —=== w==m mmes emme eoee
3.0 [ i 840 0.7 0e38 0a32 0435 0434 0,29
4.5 1.0 11.0 Ce & 0e55 0460 Ne48 0452 D48
6.0 luo O.Qg 0-13 (‘.09 0.08 ——— 14.0 0.6 0075 0.63 0.6‘} 0063 6551
T.5 1.2 0.36 Ce36 0,28 0,27 0.18 17.0 1.0 Ne68 0ebl 0e54 0454 0450
9.2 1.2 0447 0043 0,328 0433 0.20 19.0 l.4 067 Ca7l 0464 0450 045N
10.5 le4 Ne58 0a58 Coa50 0,50 0,39 21.0 1.3 0.77 0475 0470 0e7C .57
12,0 1.5 0a72 0463 0a55 D454 Na36 2340 1.2 Ca76 0478 0471 N.61 0452
13.5 l.6 0463 0a66 0450 0439 0445 25.0 1.2 0eB8l 0.80 0467 0465 0456
15.0 1.5 0e52 0e51 0451 0446 0440 28.0 1.2 0480 0,77 Qa5 0475 0464
16.5 1.6 0461 0456 0461 0463 0472 31.0 1.2 0a81 0a73 0473 0.68 0,57
18.0 1.9 0099 1.12 1,10 1,04 0.80 34,0 1.2 DeT73 0667 Cob3 0458 0660
19.5 1.9 1040 1437 1429 1426 1415 37.0 1.3 0468 0a65 D61 D456 0ol
21.0 1.9 1454 1le47 Co48 0432 0,99 40.0 1.2 0463 0,61 0,60 0.52 0.48
22.5 1.9 1.93 1la61 Coe80 0,98 0.87 43.0 l.4 056 0e64 Ce58 0,55 0439
24,0 1.8 1461 1454 1450 1,50 1,40 4640 1.2 0.71 075 Cab65 Deb6T 0,58
2545 1.8 1e64 1447 1431 1.34 115 49,0 1.2 0e65 0470 0a64 D56 0444
27.0 1.6 1023 140 1426 1498 1429 52.0 1.2 0,64 Co62 0461 0,49 N33
2845 1.3 117 1417 0,26 104 0.96 55.0 1.0 0e75 0464 0,70 Ne61 0438
30.0 1.0 0eB2 0492 0488 0.96 0.90 570 1.0 0467 0458 0457 0634 0,28
31.0 0e0  ===- mmes meom come cee- 62.0 1.0 Ne35 0439 0.27 Cal16 o146
6640 0e0  =o== mee- m——— eme= eeme—
TABLE 7De--DISTRIBUTION 0OF VELOCITY IN SECTION 2 TABLE 7F.--DISTRIBUTION OF VELOCITY IN SECTION 4

(DASHED LEADERS INDICATE NO VELOCITY.

OF RE

ACH USED IN TEST 3

BLANK

(DASHED LEADERS INDICATE NO VELNCITY.

OF REACH USED IN. TEST 3

INDICATES NO DATA)

BLANK

INDICATES NO DATA)

DISTANCE DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SFCOND, FROM DEPTH,
LEFT BANK, IN  _AT RELAT ICATED.  LEFT BANK, 1IN

IN FEET FEET  0ul 0.2 Oué4 Ne6 0.8 IN FEET FEET
0.0 0.0 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0.0 0-0
1.0 0e3  ==== —m=m mmom oo e 4.0. 1.7
4.0 0.3 ““““““““““““ 1.0 1.7
7.0 I e - 9.0 1.8
10.0 0e8 ~m== me=me eme= e e 11.0 1.7
13.0 Beb  ==== =—=r =ome e —eee 13.0 1.6
16,0 1.1 0e08 =-== ~—== co-s w-e- 15.0 2.0
1.0 1.5 0.21 0424 0,19 0.14 0.18 17.0 2.0
22.0 1.2 0e25 042% 0413 0422 ==~- 15.0 1.7
25.0 lo4 0438 0e40 0436 0.31 0.3¢ 21.0 1.8
28.0 1.6 0448 Caéd 0440 0433 0.25 23.0 1.9
31.0 1.9 0050 055 0456 D464 0,52 26.0 1.9
34,0 1.6 0048 0446 Da43 0a43 0440 29.0 1.6
37.0 1.9 0.48 Q.46 Do43 0434 Co24 32.0 l.4
40.0 2.0 0.51 0455 0e55 Ca50 0436 35.0 1.2
43,0 1.6 047 0.42 0436 042° Ca34 38.9 1.1
4640 2.0 0.88 0,75 0466 Co51 0.36 41e0 1.2
49.0 240 0.96 0,90 0,83 C.75 0,16 44,0 1.3
52.0 202 0692 1,20 0487 0,78 0463 4840 1.2
55.0 2.1 0e63 0463 0,59 0,52 0.20 52.0 0.9
58.0 1.7 0447 0436 0440 0433 0,21 55.0 066
61.0 le4 De25 0a25 00l 04l& Q.12 61.0 0.0
6440 0.9 0e08 —w-= ——o= —-== ——ee

66,0 0.0 ceme m—me e—me smee ceee

VELOCITY,

IN FEET PER SECOND,

AT _RELATIVE DEPTH INDICATED

0sl 042 004 Du6 0.8

Ce40
9 Ca57
Cd44
0.60
Ce 63
Ce55
Ce56
0.55
0.61
C.68
Ca68
Ce48
Ce 50
0e52
Ce55
Ma43
039
0.43
0.19

-

fe32
0e48
Ne

0:37
0.57
0.54
Ne4é
0e 48
Ne6C
0467
0445
0.30
Ne38
0.33
Qeb4
0438
0.38
0s4C
017

0e24
Qe45
G.lz
0.57
0.61
0e32
037
Q.44
0,57
N.63
0.22
0.11
0.24
0.09
0e32
Oul4
Ol.l4
0.15

0.9



K20 TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 7Ge--DISTRIBUTION OF VELOCITY IN SECTION 5 TABLE THe--DISTRIBUTION OF VELOCITY IN SECTION 6

OF REACH USED IN TEST 2 0F REACH USED IN TEST 3
(DASHED LEADERS INDICATE NO VELOCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN _AT_RELATIVE DEPTH INDICATED_ LEFT BANK, IN AT _RELATIVE DEPTH INDICATED_
IN FEET FEET  0al 042 044 0.6 0.8 0.9 IN FEET FEET 0al 0e2 04 046 Ce8 0.9
0.0 [ B 0.0 0.0 — ————
440 1e2 0422 0422 0413 —=== -oc-= 2,0 0?7 0,09 0,09 0ol3 0,10 Q411
7.0 1.5 0e33 0435 0426 029 0,21 4.0 0s8 0423 0421 0422 0424 0,22
10,0 1e6 0460 N,62 0458 0456 Ne42 640 0.8 0e31 0432 0434 D.36 0,31
13.0 1a7 0477 079 Co76 0465 0,59 8.0 0e7 Oaé4 0448 0443 0u4l 0435
16,0 1¢7 0093 0491 CoB2 0472 G470 10,0 0e8 0658 0262 Ce57 0454 0432
19.0 1.8 0¢84 0484 CoB2 0072 0,58 12.0 0e® 0467 0670 Cab69 0465 052
22,0 1.8 0e91 0e89 0,77 D74 Ne61 14,0 1.1 0,69 0a75 0,74 0,63 0449
25.0 1.5 0082 0477 Co77 0472 0458 1640 0.8 0670 0480 0,70 0,62 0,67
28,0 le4  0e80 0489 CeB2 075 Lobb 18,0 1.2 0e70 DeB5 0,82 0,84 0,75
31,0 1.6 0e77 0c85 072 Ne72 Neb5 20.0 1e7 069 0472 Co70 0,52 0,51
34,0 le4 0e65 0070 0,70 0459 0,49 22.0 1.8 077 0275 04,72 0470 0455
37.0 led 0De62 0054 0450 0448 0,40 2440 le6 080 0e75 0,78 0465 0460
40,0 1e0  0De51 0e49 Ce40 0,50 0,39 2640 149 0477 0663 0469 0,50 0e46
43,0 lel 0e40 0639 0440 0436 0,10 28.0 2¢0 0,85 0,82 0479 0467 0.60
4640 0.9 Ne36 0435 0436 0,34 0,31 30,0 240 0482 085 0,70 0.74 0452
49,0 1.0 0437 0431 0,23 0,12 0,10 32.0 1.9 0s70 070 o667 0,52 0458
5240 Ceb 0436 0,21 Co20 0,17 0,15 34,0 2.1 0470 0467 069 0,65 0462
5540 043 Ne27 0431 0426 0430 0,28 3640 1.9 DeT7 072 0463 0,62 0,50
5840 N2 0.0% 38,0 2¢2 0o77 074 Co69 0.57 036
40,0 2.0 0472 0467 0462 0,63 0449
42,0 1¢8 0467 0458 0453 0,52 0,37
44,0 1e6 0451 0649 0,44 N.50 0.46
4640 1e6 0431 0e4l 0,46 0443 0436
4840 led4 0436 0¢335 0434 0,34 029
5040 1.2 0427 0426 0430 0.22 0.28
5240 1.3 0,09 0ull 0,10 0,15 0,10
5440 10 === —=ee ceee cmme mmee
55.0 0.6 _———— - - eemm—— meme -

TABLE B8A.--TIME-CONCENTRATION DATA FOR TEST 4, CONCENTRATION OF GOLD-198 IN
MICROCURIES PER CUBIC FDOT

(T, 24-HOUR TIME, C, CONCENTRATION, BLANK INDICATES NO DATA.
PERIOD OF INJECTION IS 843,0 TO 853,0 EST)

- - - - - " = - - - e

SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION S SECTION 6

- - - - - ——

T C T c T c T c T c T c
1003,0 040 1120.0 0.0 1248,0 0,0 1452,0 0.0 1640,0 0,0
100640 0409 112640 0412 125840 0605 1525.0 0.08 1710,0 0,02
10090 0e4l 1132,0 0,32 131N0.0 0,14 16000 0415 1740.0 0.07
1012.,0 0,59 1138.0 0,44 1322.0 0,18 1615.0 0,16 1810.0 0.10
101440 0,63 1142,0 0446 1332,0 0,19 1622.0 0416 1830.0 0.1l
101640 0eb4 1144,0 0.46 1342,0 0,20 1630,0 0,16 1840,0 0,11
101840 0463 1146,0 Q.46 1352.0 0,19 1645.0 0.15 1845,0 0.11
102040 0e57 1152,0 0,42 1410.0 0,17 1715.0 0413 1850.0 0,11
1025.0 0e45 120040 0037 1430,0 0,14 1800.0 0,09 1900.0 0,11
1030,0 0437 1220,0 0e24 15000 0,10 1845,0 .06 1940.0 0.09
10400 0427 124040 Co156 1530,0 0,06 1930.0 0604 2040.0 0.05
1100,0 0416 13000 0.11 1600,0 0,03 2015.0 0,02 2140,0 0,03
1130.0 0,08 1330,0 0.06 1630.0 0,01 2100.0 0.01 2250.,0 0,01
12100 Coe02 1410,0 0403 1710.0 0,0 2200.0 0.0 2400.0 0.0
1300,0 0.0 1500.0 0,0




STREAM DISPERSION AT SELECTED SITES K21

TABLE 8Be.--CHANNEL GECMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 4

(M = 0,260C)
(BLANK INDICATES NO DATA)

JUNE 22, 1959

X commmmee ft -- 34150 54510 11,000 154750 204450 23,600
width ---- Y- 103 100 118 122 122 101
[ " - 3-76 le62 2467 3-57 2e 32 2.89
R ~meeemee " o-ee 3469 1,61 2464 3.55 2430 2487
Fall -==-- A 1.39 2637 3.83 4460 6439
Temp ----- % -- 67 74 14 76 76
si/B L.l 021 .021 019 017 018
Q ==mem=e cfs -- 146 161 148 137 140 145
V ~ecceea fps -- «38 «99 «48 31 49 «50
A —eeee sq ft -- 385 162 315 435 283 292
B oo .20 W13 .12 el4 413

JUNE 23, 1959

P e sec -~ 69720 124500 19,500 30,400 38,000
K —mmmm sq £t -- 299 317 248 270 260
V* Tem——— fps - «23 «15 o 17 «18 =16
x; ----------- 1.1 le4 le4 le4 1.2
M cccccee- § - «215 «263 «198 «248 o184
cmax - }LC/ft - «b64 «4b «20 o168 ol1
Oy —=-==== £t -- 334 760 1,770 2,890 3,060
Y mememiee £ -- 449 T19 1,590 24290 2,560

TABLE 8C.--DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 8De-~DISTRIBUTION OF VELOCITY IN SECTION 2

OF REACH USED IN TEST 4 OF REACH USED IN TEST 4
(DASHED LEADERS INDICATE ND VELOCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA}
DISTANCE DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,

LEFT BANK, IN -AI_RELATIVE DEPTH INDICATED LEFT BANK, IN _AI_RELATIVE DEPTH INDICATED_

IN FEET FEET Cel 0e2 0Oo4 046 0a8 0.9 IN FEET FEET O0el 062 O0e4 0.6 0o8 0.9

0,0 0e0 —=== ccwem cmme ceee —ce- 0.0 0.0

19.0 1.3 0e29 0427 0619 0,19 4.0 l. 6 021 0o22 0,17 0415 0,09
29.0 1.7 0e4l 0e49 0440 0,3 0041 9.0 1.6 0e96 096 Ce75 0.71 Cob4
34.0 1.8 0e55 0458 Ne37 0o16 0013 14.0 1.7 1.00 0,96 0.%8 0.86 0.80
3%.0 201 0429 0448 0e45 0e24 0424 19.0 1.8 1.00 0498 0e96 0e82 04,65
4440 245 0456 0438 0,21 0.23 0038 2440 1.8 1612 1419 1,15 1.09 1.02
49.0 248 0673 0650 0030 0640 Ne43 29.0 1.9 1419 1.22 1,12 1.07 0.98
5440 3.3 0.67 0ob64 0.54 0,50 0.58 3%.0 2.0 1630 122 1.22 1,09 0.96
59.0 345 0650 0049 0e64 0,62 Co58 39,0 1.9 1415 1624 0692 1,12 1.07
63.0 3.7 0e76 0e83 0¢85 0,71 0.68 44,0 1.9 1622 1422 1,22 1,09 1.00
67.0 4e 0 0489 0478 0,58 0,56 0,58 49.0 1.9 1624 1624 1,24 1422 1.02
70.0 4e2 0.78 0e78 0478 076 067 54.0 1.7 130 1633 1422 0.90 0479
73.0 4e5 076 0485 0485 0481 0,67 59.0 1.7 140 1436 1430 1,27 0.98
7640 540 0e89 0483 0,81 0.64 0464 6440 1.7 1le43 1e44 1436 1430 0.96
79.0 5.0 092 0472 079 0.71 0,87 69,0 1.8 1.07 1415 CueB84 0477 0.68
81.0 Se3 0e78 0s64 0656 0452 0441 T4s0 1.7 1652 1440 1427 1,07 0,74
84.0 545 049 071 Coe78 0,58 0446 79.0 1.6 133 1,40 le44 1422 0.82
8660 5.0 0e52 0e37 0656 0e67 0o4b 84.0 le4 1427 133 1,02 1,02 C.74
90.0 5¢9 0s66 0468 076 058 0,32 89,0 1.3 122 130 1424 1,07 0.80
94.0 4e0 0436 0427 0430 0024 0.28 94.0 1.1 115 1422 1415 1412 0.82
103,0 0.0 m——— ;e cmee cm—— ——e- 99.0 0.8 0405 0405 0610 Qo100 ===~
100.0 0.0 m——e mese emes emee cee-



K22 TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE B8E.--DISTRIBUTION OF VELOCITY IN SECTION 3 TABLE B8G.--DISTRIBUTION OF VELOCITY IN SECTION 5

OF REACH USED IN TEST ¢ OF REACH USED IN TEST ¢4
(DASHED LEADERS INDICATE NO VELOCITY., BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN AL _RELATIVE DEPTH INDICATED LEFT BANK, IN -AI_RELAYIYE DEPTH INDICATED
IN FEET FEET Oel 042 0o4 0.6 0.8 0,9 IN FEET FEET 0l 042 O0o& 06 (o8 0.9
0.0 0.0 ——- 0.0 0.0 ——es see- - - e eee-
3.0 2.8 ——e= —mee soee csee eeee 3.0 l.6 === 0407 0el7 0e08 ———=~
8.0 2.5 0630 0e24 0uolé 0,19 0,11 8.0 1.8 0409 06408 Q0e06 ==== ===~
13.0 2.0 0e48B 0454 049 0645 0436 13.0 1.8 0622 0425 0e34 0430 0422
18.0 2.5 0452 0e48 0450 0o44 0435 18.0 1.9 0656 0457 0451 0448 0,33
2340 248 0658 0054 0453 0450 0456 2340 2.0 0e57 0452 Co50 0o4l Q.40
2840 3.0 0e61 0458 0458 0458 0452 2840 2.1 0e60 0452 0e45 0443 0432
33,0 3.1 0e68 0066 0.67 0.69 04,56 33.0 2.1 0e54 0052 0454 0439 0442
38.0 3.2 0.68 075 0469 0,69 0.57 38.0 243 0652 0e48 0447 0451 0.44
43.0 3.3 0e69 0.75 071 0458 0.44 43,0 2.3 0659 0660 0s54 054 0e49
48,0 3.3 0e74 0472 0a66 0e64 0454 48.0 2.5 0459 0457 0449 0454 0.36
53,0 3.3 0672 0474 0a471 0,66 0458 53.0 245 0s60 0062 Ce62 052 0448
5840 3.1 0e74 0069 0469 0458 0467 58.0 244 0066 0a66 0460 059 0a47
63.0 3.0 071 0e69 0472 0463 0452 63,0 244 0065 0469 Cob69 0459 0454
68.0 3.0 0669 071 0e67 0464 0453 68.0 2.5 067 071 0466 0466 0455
73.0 2.8 0666 0eb64 0466 0e59 0454 73.0 2.5 0e71 0068 0470 0o71 0462
7840 2.7 0e58 0458 057 0459 0447 7840 245 0666 0676 0473 0466 0e60
83.0 245 0e63 0,60 056 0453 0440 83.0 2.7 0e75 0078 0473 0468 0,62
8840 245 0e54 0453 0451 0.48 0.40 88.,0 28 0e78 0.78 0468 0463 0455
93.0 2,5 0458 0s44 0439 0,42 0.33 93.0 2.9 0e67 Ce72 0475 0a71 Ne54
98.0 2.6 0e39 0.39 0e47 0e40 0.29 98.0 3.2 0062 0667 0471 0660 0456
103.0 2.5 0e38 Ce39 0o40 0436 0.27 103.0 3.3 0e55 0467 0460 0455 0,50
108.0 2.2 0e4T 0429 0432 0433 0427 108.0 3.3 0e68 059 0e62 0460 0,54
113.0 2.0 0629 0632 0427 0425 0616 113.0 3.1 0630 0627 0430 0429 0,28
118.0 060  ==-= =-om mome meem —eee 118.0 2.2 0e10 0,10 0el4 0,08 —-—--
122.0 0.0 ———-

TABLE B8F.~-DISTRIBUTION OF VELOCITY IN SECTION 4 TABLE B8He—--DISTRIBUTION OF VELOCITY IN SECTION 6

OF REACH USED IN TEST & OF REACH USED IN TEST 4
(DASHED LEADERS INDICATE NO VELOCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NGO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN JAI_RELATIVE DEPTH INDICATED LEFT BANK, IN AI_RELATIVE DEPTH INDICATED.
IN FEET FEET 0Oal 062 Oe4 Deb 0o8 0,9 IN FEET FEET 0ol 02 0e4 Ou6 0.8 0,9
0.0 0,0 —=== —mme —m—m meee e 0.0 040 =mmo mmem mmme emee e
17.0 440 0623 Ools 0428 022 0419 4,0 lel 0o08 0408 ——== =—cm —mem
2440 4,0 0434 0,19 0e44 0435 0426 8.0 1le2 0432 0437 0432 0,24 0420
29,0 3.7 0e33 0a27 0433 0446 0,29 12.0 1e3 0451 0e51 0443 0437 0422
3440 3.7 0e49 0645 0441 D48 0435 1640 1e3 0439 0432 0431 0,32 0426
39.0 3.7  0oe4l 0433 0e46 0.50 0,40 20.0 240 0439 0439 0.4l 0.31 0425
43,0 347 0e48 049 0448 0445 0,29 26,0 2¢3  0e32 0e26 0427 0420 0425
4740 347 0447 050 Qa6 0438 0,39 2840 2e4 0630 0433 0432 0,28 0.20
51.0 348 0458 0452 0utd 0452 0,40 32.0 248  0.56 0649 0437 0433 0.30
5540 348 0451 056 0435 0440 0.35 3640 2e8  0.45 0447 0445 0,39 0.38
60.0 4e0 0e64 0447 0s4l 050 0.30 4040 3¢l 0e54 0458 0456 0e4l 0436
6540 40 0e%3 0e64 0450 0437 0,37 44,0 348 0459 0460 0459 0.43 0434
70.0 4e0 0455 0435 Co48 0e44 0,37 4840 40l 0,75 0666 0,70 0455 0ud4
75.0 400 0459 064 061 0440 0,33 53.0 4¢3  0a55 071 0466 0458 0,39
80,0 4e0  0e46 0.4l Ce35 0.40 0.35 57.0 4¢5 0470 0.73 0473 0454 0441
85.0 40  0e41 0.33 0441 0433 C.23 61,0 406  0eT0 0,71 0eb4 0,60 0455
90.0 440 0e40 0.4l 0.42 0.38 0.19 65,0 447 0467 0.68 0,71 0467 0462
95,0 440 0423 0428 0432 0427 0420 69,0 406 0e64 0o64 0ob4 0462 0460
100.0 440 0433 0,40 0.38 0,26 0.24 73.0 4946 De73 068 Co73 0464 0455
110.0 367 0620 0429 0.37 0.24 0017 77.0 4e5 0467 0470 0462 0,60 0455
122.0 3.0 0.07 81.0 367  0e60 0460 0457 0059 0,51
85.0 304 0462 061 0459 0461 0455
8940 2¢4 0455 0e52 0460 0.54 0445
93,0 1e7 0439 0,47 0455 0442
97.0 142 0,08 0,12 0,08

101.0 I e



STREAM DISPERSION AT SELECTED SITES

TABLE QA.--TIME-CONCENTRATION DATA FOR TEST 5, CONCENTRATINN OF GOLD-198 IN
MICROCURIES PER CUBIC FOOTY

(Ty 24-HOUR TIME. Cy CONCENTRATIDN. BLANK INDICATES ND DATA,
PERIOD OF INJECTION IS 609.5 TO 910.5 EST)

- - - - - - - - - - -

SECTION 1 SECTION 2 SECTION 3 SECTIDON 4 SECTION 5 SECTION &

- - - - - -~ - -

T C T c T C T c T c T c
0955,0 Co0 1054,0 0,0 121G,0 0,0 1318,0 0.0 1518,0 nN,0 1654,0 0.0
095840 0414 105640 0402 122440 0,04 1325,0 0,03 1542.0 0,095 1704,0 0,02
1001,0 (o776 1059,0 0,14 1234,0 0617 1332.0 0,07 160640 0,10 1720,0 0,04
100440 1425 1102,0 0,29 1244.0 0,29 1340,0 0N.12 1630.0 0413 1740.0 Q.07
100545 1434 1105,0 0,44 1249,C 0e.31 1350,0 0016 1642,0 0,13 1800,0 Q.09
100740 1424 1108,0 (.53 125440 0429 1357.0 Q.18 1654,0 0,13 1820.H0 C.10
1010.0 Ce89 1110,0 0,55 1305.0 N.25 1401,0 0,18 1718,0 0,11 1837.2 0.10
1015,0 0051 1112,0 0,54 1320,0 0,19 1405.,0 0,18 1742,0 0,09 1840.0 0,10
102040 Ce34 111640 0,46 13400 0,13 1415.,0 0,17 1806.0 0,07 1900.,0 0,09
103040 ColS 1120,0 06,39 1410.0 9408 1435,0 0e15 1830.7 0,05 1930,0 0,07
104000 0Coll 1130C,0 0,27 1450,0 0,04 1455,0 0.12 1900,0 0,03 2015.0 0Q.C5
110040 0CuC% 1200.0 Col0 1540,0 0,02 1530.0 0,08 1940,0 0402 2100.0 0.03
11300 0,0 1240.0 0,02 1630,0 2.0 1630,0 0,04 2020,0 0,01 2230.,0 0.01

1330.0 0.0 17300 0.0 214C,0 QoD 01500 0.0

TABLE 9B8.--CHANNEL GECMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 5.

(M = 0.377C)
{BLANK INDICATES NO CATA)

SECTION-~——======= 1 2 3 4 5 6

JUNE 24, 1959

X wmmeeee - ft -- 3,000 6,1CC 11,000 14,700 18,400 21,800
width ---- " -= 126 141 88 84 11¢ 156
Q cecmm——— " o-- 1.62 2.11 1.51 1.932 2.55 1.71’
R —eemmmee " ae 1,62 2411 1.51 l.91 2453 1.70
Fall ~---- J'-- 1l.81 2.10 4487 5484 6013 6469
Tewp --~-- F -- 17 15 77 76 77 17
317B ---------- - 025 +019 «021 «020 <018  ,018
Q ~~-emee cfs -- 205 216 210 2C2 179 208
V ~=m=mca fps - 1.00 o712 1,58 1.24 b4 o716
A —mmee sq ft -- 204 298 133 162 280 272
N e ma———— - « 00 «05 « 04 « 04 «04% o D4

JUNE 25, 1959

t------- sec -- 3,920 8,280 15,500 20,200 29,300 36,790
A ~eme- sq £t -~ 314 326 338 330 382 404
Vy ===m=- fps -- .18 16 e15 16 16 13
“; - ——— 5 ls% 1.5 1.6 1.0 «Q
M e § - ¢339 302 «338 «305 «282 0272
Cmax - Me/ft2 --  1.34 «55 «31 .18 .13 .10
Ox —==~=-- t -- 222 632 1,410 2,910 2,720 2,950

Y mmmmm———— ft -- 321 672 1,290 2,040 2,270 2,690

K23



K24 TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 9C.-~DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 9E.--DISTRIBUTION OF VELOCITY IN SECTION 3

OF REACH USED IN TEST 5§ OF REACH USED IN TEST 5
(DASHED LEADERS INDICATE NO VELOCITY, BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES ND DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN AT _RELATIVE DEPTH INDICAYED LEFT BANK, IN AL _RELATJVE DEPTH INDICATED
IN FEET FEET Oel 062 0e4 0e6 048 0,9 IN FEET FEET Cel 042 0o& 046 o8 0,8
0.0 Q.0 ——— me——— 0.0 0e} === wmeme e e e
5.0 0.5 N0e12 0412 CelB8 0620 0612 440 0e5 —=== —mmm mmme mmee ——ee
10,0 049 Oe4? 0439 Co43 04,33 0,12 8e0 1.0 1424 1485 1471 1e40 1412
15,0 le6 0,68 0469 0,79 0481 0.72 12,0 le4 1024 1498 2402 1493 1,07
20.0 1.6 0e57 0463 0e54 0,50 0,51 1640 1.7 1098 2427 2417 1498 1,27
25.0 2.0 1607 1412 1404 0,98 0,79 20,0 2.0 1,98 2422 2422 2,07 1le71
3C.0 240 1e12 14N7 0475 0653 0636 2440 2.5 1e471 1493 1,82 1,71 1430
35.0 201 1649 1642 1e33 0490 0,63 2840 244 2402 2417 2407 1le71 le30
40,0 2.3 1633 1445 1433 1,33 0,99 32.0 240 148G 2,22 2427 2612 1.7
45,0 245 1e40 1645 1427 1412 0,75 3640 le5 1671 2.02 2.02 189 1452
5040 240 1602 1407 0482 0,79 0,71 4040 1.7 1e71 2422 2617 2402 1.85
5640 1.9 1436 1440 1440 1439 0,75 4440 260 1059 2407 1678 1,71 1459
61,0 1.5 1452 1,49 1,52 1,40 1,12 4840 2.2 2612 2417 2417 1482 1e33
6640 l1s7 133 1440 1440 1,10 1,40 5240 242 1467 189 1,71 1,67 1,20
71.0 1e7 1459 1663 1452 1e46 1.09 5640 240 1655 1467 1459 1624 1,02
76.0 le6 1417 1412 1214 1.02 0.94 60,0 1.8 1633 1693 1485 1467 0,77
81,0 1e5 1640 1633 1,40 1424 1l.16 6440 l.4 1455 1471 1467 lab4d 1422
86,0 15 16419 1410 1440 1427 1436 68,0 1.3 1400 1430 1424 1,07 0.°0
91.0 2.1 1436 1440 1433 1,02 077 7240 1.1 1427 1649 1449 1433 1,00
9660 21 1e24 1643 1624 1lel2 0,92 7640 le0 0e38 1424 1436 107 0496
101.0 242 1612 1,19 1407 075 0.68 8040 0.8 === 1424 0e96 D86 0,81
106.0 le& 104 1407 1.04 0,98 0,57 84,0 0.8 ——=—= 0,98 Co%4 0,94 0,69
111,0 0.9 0.88 088 0.86 0,82 ND.84 88,0 Nef) === mmm= cmme e e
116,0 1.5 0656 06469 0,68 N,68 0,61
121.0 le4 084 Da63 0355 0,56 0442
12640 0.9 ———- memes ssmre —e—e eo=o

TABLE 9D.--DISTRIBUTION OF VELOCITY IN SECTION 2 TABLE 9F.~--DISTRIBUTION OF VELOCITY IN SECTION 4

OF REACH USED IN TEST 5 OF REACH USED IN TEST 5
(DASHED LEADERS INDICATE NO VELOCITY, BLANK (DASHED LEADERS INDICATE NO VELOCITY, BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE :
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN _AY_RELAYIVE DEPTH_ INDICATED LEFT BANK, IN AL _RELATIVE DEPTH INDICATE
IN FEET FEET Oel 0De2 04 0.6 0.8 0,9 IN FEET FEET Oe) 0e2 0Oe4 0e.€& CoB 0.9
0.0 0.0 0.0 040 ==== mm=e soms e e
5.0 1.9 0e34 0436 0o36 0432 0,28 3.0 0.9 Del6 0423 Ce28 0.4%9 070
10.0 245 0641 D050 0459 0e52 0,48 6.0 l.1 175 1486 1490 186 1,49
15.0 2.9 0458 064 0465 0465 0456 10.0 1.0 1le31 1456 1672 1443 1,25
20.0 3.1 0660 0.68 0476 072 0.62 14.0 1.6 1.64 2403 2.03 1,46 1.28
25.0 3.2 0e76 0eB6 D486 0.91 0484 18.0 1.7 1460 1,68 1456 1o43 1,40
30.0 247 1408 1.08 le14 1,06 0.97 22.0 1.9 1e68 1294 1486 172 140
35,0 2e4 lel4 1.14 1,14 1.0 1.06 2640 2.2 1682 1490 1482 1464 le46
40,0 2.3 1426 1429 1,23 1,14 114 30.0 2.4 132 168 1460 1,18 0.98
4540 2.1 1e23 1426 1¢16 lel4 1,08 34.0 2.3 1le75 1479 1460 156 0.98
51.0 2.1 1612 1427 1el2 0494 1.00 38.0 242 1e25 1425 1le23 1.18 0.85
5640 2,1 1.04 1,02 0e84 0,82 0,63 42.0 2.1 1649 1456 le46 1.18 0.96
61.0 240 1407 107 0.96 094 0490 46,0 241 1668 179 1468 1440 1,10
66,0 1.8 0.98 0,96 0.98 0,75 04,68 50.0 243 1e72 1468 1460 137 1,05
1.0 2.1 109 112 0.98 0.94 0.71 5440 2.4 le46 1640 137 1.28 0,90
T6.0 242 0484 0483 0e83 077 0457 58.0 2e4 1440 1640 1434 1422 1.08
8l.0 2,2 0488 0490 077 0472 0455 6240 242 1456 leb64 1401 1416 0.87
86,0 23 0686 0490 Ce77 0465 Nes4 66,0 2e4 1460 1464 1,56 1,40 1,13
91.0 262 D486 0484 CaT2 0e48 0442 7040 2.1 1e49 1460 1.43 1,25 1.08
96.0 2.1 0e72 0475 0e64 0.52 0450 7440 2.3 1425 1e34 0487 0489 0,62
101.0 2.1 De71 Coa69 066 0462 0452 78.0 2.0 0665 0664 Ce40 0.39 0,24
106.9 242 De78 0eBO Qo669 0472 0446 82.0 le4 0e04 ==== —=-- 0.05 0.04
111.0 2.0 0484 0082 0.90 0484 0.57 84,0 0.0
11640 262 0e75 0477 0e71 0453 0.38
121.0 2.1 0.47 0e47 0440 0.23 0.28
126.0 242 0427 0,25 0.21 0,18 0,14
141.0 T e



STREAM DISPERSION AT SELECTED SITES

TABLE 9Ge--DISTRISBUTION OF VELOCITY IN SECTION 5
OF REACH USED IN TEST 5

{DASHED LEADERS INDICATE NO VELOCITY, BLANK
INDICATES ND DATA)

K25

TABLE 9He~--DISTRIBUTION OF VELOCITY IN SECTION
OF REACH USED IN TEST &

(DASHED LFADERS INDICATE NO VELOCITY.

INDICATES NO DATA)

BL ANK

6

DISTANCE

FROM

DEPTH,

LEFT BANK, IN
IN FEET FEET

VELOCITY,

IN FEET PER SECOND,

_AI_RELATIVE DEPTH _INDICATED
Cel 0e2 0.4 9

DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SECOND,

LEFT BANK, IN TIVE DEPTH INDICATED

IN FEET FEET Osl 042 044 046 048 0,9

0.0 0s0 ===m ==me mmee —emm —eee

5+0 1.2 0s12 0412 0011 0,14 0,14

10,0 2,0 Oe74 0477 Cob7 0062 0,48

15,0 245 0+94 0496 1,00 0,96 0.81

20.0 364 1,02 1412 1415 1412 0,80

25.0 3.7 1,10 1405 1,10 0.8% 0,79

3060 2.7 0,98 1,00 1.00 0.92 0,83

35,0 34 0,96 1,07 1,02 0489 0,72

40,0 3.2 0e94 1400 090 0487 04,66

45,0 246 0e77 0481 0472 0467 0455

50,9 3,0 0s71 0o77 0464 058 0,55

55.0 3.2 0e70 0468 0e66 0457 0,53

60,0 3.6 0e67 0462 053 0,45 0,49

65,0 3.2 0a86 0482 078 0472 0,52

70,0 3.2 0277 0271 0463 0457 0s44

7540 249 0e73 0,68 0472 0466 0,59

80,0 248 0e63 0468 Ce6b N458 0,50

8540 245 0s75 071 0463 De57 0,12

90,0 242 0+30 0440 0433 0,36 0,28

95.0 1.8 0.14 0,11 0414 0,18 0O.11
100.0 1.5 ----------------
105.0 1.2 0e34 0425 0,20 0,20 0,11
110.,0 Qe  ==-= —-me —mem meee —ee-

TABLE 10A,--TIME-CONCENTRATION DATA FOR TEST
MICROCURIES PER CUBIC FOOT

(T' 24‘HOUR TIME.

0.0
6.0
12.0
18,0
2440
30.0
36.0
42,0
4840
54,0
60.0
64,0
6840
71.0
T4+0
80,0
86,40
92.0
98,0
10440
110,0
11640
122,0
128.,0
134,0
140,0
146.0
152,0
15640

0.6

0.8

090 -----------------
1.3 0456 Co456 0454
1.8 1424 1433 1,33
24 0+40 0e71 0082
2,0 0e77 0475 CWu75
1.6 0.72 0466 0454
2,0 0482 1,02 1,02
242 0a%92 1400 0490
2.0 De81 0,85 .87
2e2 0.88 0.94 Coe86
2.2 Neb64 0475 0a77
2,2 0,75 Coa68 0486
242 0631 Ce36 0441
Oeb

242 1428 1420 0,90
246 0e76 0s77 0485
245 0e74 0s76 0485
2.8 0.74 0481 0485
245 1,05 1.07 1.00
2.1 Ds41 0439 0457
22 0696 142" 1,20
l.4 1420 1425 1.20
0e3

1.2 1434 1,34 1,30
1.1 1,07 1.10 1,05
1.0 0+90 0484 0450
1.0 0e72 0s74 Co68
0.5 0e13

0e0  mmmm mmmm mmmm —mme e

Cy CONCENTRATION. BLANK INDICATES NO DATA,

69 CONCENTRATION OF GOLD-198 IN

SECTION 6

T c
1226.0 0.C
1231.,0 0,07
1236,0 0N,22
1241,0 0s40
1245,0 0,50
1249,0 0,58
1251,0 0459
1253,0 0,59
1257.0 0.54
13040 0s44
1313,0 0.27
1323,0 0,14
1333,0 0.06
1343,0 0,03
1403,0 0.02
1423,0 0.0

PERIOD OF INJECTION IS 110840 TN 1108.6 EST)
SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5
T C T C T C T C T C
1111.5 0aC 1125,0 0e” 113840 0e0 1149,0 0,0 1210,0 0,0
111240 2400 1126,0 ©o15 1136,0 0412 1152,0 0e26 1215.0 0,05
1112,5 16450 1127,2 1413 114040 0,30 1155,0 0467 1220,0 De25
111340 13,45 1128,0 2430 1143,0 1,21 1158,0 0695 1225.0 0452
111345 7426 11284s5 2474 1145,0 1461 1200,0 1,09 1228,0 0,64
1114.0 5429 1129,0 2491 1147,0 1l.64 1202,0 1,13 1231.0 0,70
111540 3437 112945 2491 1143,0 1456 1204,0 1,10 1234,0 0,72
11160 2629 11300 2,80 1153,0 1426 12060 1,04 1237,0 0,71
111740 1e54 113140 2459 1158.0 0486 12080 095 1264040 0465
111840 1403 1133,0 2,18 1203,0 0453 1213.0 0,72 1244.N 0455
112047 04,40 1137,0 1434 120840 0430 121840 0450 1248,0 0,45
1124,0 0410 1143,0 0,60 1213,0 0417 1223,0 0,31 1258.0 0424
112840 CoC4 114G.0 0623 121840 0610 1228,0 0021 1308,0 0,12
1133,0 Ce02 115840 0,08 1228,0 0404 1238.,0 0,08 1318,0 0,06
113840 040 120840 0403 1238,0 0401 1248,0 0,02 1333,0 0,03
121840 0e0 1248,0 0,0 1300,0 0,0 1353,0 0,9

0.



K26 TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 108.--CHANNEL GEOMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 6

(M = 0.450C)
(BLANK INDICATES NO DATA)}

SECTION=-====e=-==- 1 2 3 4 5 6

JAN. 13, 1960

X mmmem——— ft -- 630 3,310 5,670 7,870 11,000 13,550
Width === " -- 46 63 57 58 65 70
A —mm————— " —- 3,28 2.43 2.61 2.67 2.68 2.96
R =mm=mmm= " ee 3,07  2.41  2.56 2.61 2462 2.91
Fall -~---- o " 062 4442  Te51 10,70 13,86 17.34
Temp ----- F -- 50 50 50 50 51 50
317g ----------- 031 «037 .036 037 «036 « 036
Q —=-memm cfs -- 249 276 280 269 286 308
V ~ememee fps -=- 1.65 1.82 1.88 le 74 le64 1449
 \— sq ft -- 151 153 149 155 174 207
D mmm e mmmm e — 05 «05 «05 .05 .05 .06

JAN. 14, 1960

T —mmeee sec == 380 1,640 2,740 3,650 5,630 6,720
J— sq ft -- 181 149 145 139 154 149
V* ------ fps - -31 .33 .33 03‘0 .33 .35
i R -= 1.5 1.7 le4 1.3 .8 1.1
M e g -- «616 4596 560 <494 439 .394
Cmax - ne/ft3 -- 1645 2.91  le64 1,13 S «59
Og =—==m== £t -- 73 780 1,190 1,550 1.60C 2,010

Y —— £t -- 82 550 939 1,260 1,580 1,820

TABLE 10C.--DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 10D.--DISTRIBUTION OF VELOCITY IN SECTION 2

OF REACH USED IN TEST 6 OF REACH USED IN TEST &
(DASHED LEADERS INDICATE NO VELNCITY. BLANK (DASHED LEADERS INDICATE NC VELOCITY. BLANK
INDICATFS NO DATA) INDICATES NO DATA}
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, N AT _RELATIVE DEPTH_INDICAIED LEFT BANK, IN _AT_RELATIVE DEPTH INDICATED
IN FEET FEET Cel 042 0.4 Na6 048 NG9 IN FEET FEET 04l 042 0u4 Qo€ (o8 0,¢
0.0 0l w==m emme mree mmem meme e 0.0 0.0 -------------------
2.0 2e7  mm== mmmm meem mmem e - 440 1e5 0443 0450 Ce33 0,32 N,24
440 341 0412 (gl ———= —m—= —-om —oee 7.0 244 0450 0e50 0435 0e4l ——--
640 3e4 0475 0485 1.04 0,98 0.61 0.56 10.0 3.3 0e52 (e43 0e3% 0435 0,22
840 301 1422 1436 1,33 1,05 1,00 C.77 13,0 344 1419 1,07 1417 1,07 0.°0 0.82
10,0 3¢l 1436 1440 1445 1.22 0,9 Nn,98 16,0 3.3 2458 2458 2441 1.89 1,78 1,49
12.0 301 1489 1,98 1.°3 1,65 1445 1,27 19.0 3,0 2422 2,12 1489 2412 1.67 1449
14,0 301 2431 2426 2426 2412 1.89 1,78 22.0 340 2483 2,83 2.58 2,41 2,22 2.22
16,0 302 2441 2452 2446 2431 2.02 1.98 25.0 341 3402 2,95 2487 2485 2464 2441
18.0 342 2458 2.70 2441 2,41 2.12 2,02 28,0 3.0 2689 3,02 2,95 2489 2441 2412
20.0 363 2,70 2470 2458 2452 1.93 1,85 31.0 27 3402 3.09 2.65 3402 2.52
22.0 307 2477 2464 2446 2431 1.68 1.67 34,0 206 3423 3,31 3,23 3,09 2.64
2440 3e6  2e89 2477 2436 1436 1,17 1.09 37.0 206 3409 3,23 3,03 2,70 2.58
2640 3¢5 2489 2489 2,77 2,17 1.62 1445 4040 29 2477 2489 2.70 1467 le24 1419
2840 305 3402 2489 2.70 2441 1.82 1,82 43,0 3.0 2,70 2483 2458 2,31 1,98 1.89
30.0 366 3402 2,95 2,77 2441 2.22 1.98 4640 248 2426 2431 2422 1e4% 0u74 0.94
32.0 367 2477 270 2.64 2446 2402 1467 49,0 248 1459 1.59 1.63 1,12 0.51 0.51
3440 369 2489 2,77 2.70 2441 2.02 1449 52.0 2.6 1430 1,30 1424 0.9C 0,66
3640 401 2,02 2422 2.46 2417 1459 149 5540 2¢1 0439 0457 1.04 1,07 0e24
38.0 4e0 1s07 1449 1.93 1.89 1l.52 1.27 5840 0o  ==== mmm— mmmm mm—— —e - ————
40.0 348 0472 0498 1436 1,42 1417 1.12 62,0 Cef —mmm mmeme mmmm mmee e e
420 3.7 De37 0649 0652 1402 0481 0,92
4440 361 0440 0,46 0.38 0,29 0,25
4640 0N =mmm mmme e ———— meme e



STREAM DISPERSION AT SELECTED SITES K27

TABLE 10E«--DISTRIBUTION OF VELOCITY IN SFCYION 3 TABLE 10G.--DISTRIBUTION OF VELNCITY IN SECTION 5

OF REACH USED IN TEST ¢ NF REACH USED IN TEST 6
(DASHED LEADERS INDICATE NN VELNCITY. BLANK {DASHED LEADERS INDICATE NO VELNDCITY. BLANK
INDICATES ND DATA) INDICATES NO DATA)
DISTANCE DISTANCE

FROM DEPTH, VELDCITY, IN FFET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN AT_RELATIVE DEPTH _INDICATED LEFT BANK, IN AT _RELATIVE DEPTH_INDICATED
IN FEET FEET Nel D2 044 N6 0u8 0,9 IN FEET FEET Cel De2 Co& 0e€& 048 N.S
0-0 QQG """""""""""""""""" O.f) 0.0 ------------------

6.0 2.7 Ne52 0452 QalN N,44 (049 240 1.6 Ne28 036 (e33 0,26 0,27
GeN 2.8 080 0692 1612 1440 1440 1434 5.0 246 0e56 0446 (o522 Ne35 030 0,29
12,0 3.0 1637 1475 1482 1468 1453 1,40 840 3.1 Ne Tl Nebh 0a58 D462 N4l 0a21
15,0 3.0 1e56 2403 1498 1482 1453 1,53 11.0 3,3 0688 0,84 087 0.72 Cabb 0,53
18,0 2.9 1e68 2432 2418 2,18 1,40 1464 14,0 3. 6 1026 122 1420 140C 04,81 0,56
21.0 245 1679 2453 2458 2423 1.98 1482 17.9 3.5 1659 1452 1e48 1a42 1a12 1,02
24,0 3,0 242 2465 2458 2418 2,23 1,98 2N, 0 3.4 1463 1463 1459 1452 1a15 1,09
27.0 2e° 2058 3402 2496 2471 2418 2,12 23,0 342 1e7%4 1481 1481 1474 1,37 1,17
30.0 3.0 2677 3,09 3416 2413 2,71 2437 2640 3.7 1482 2,72 2402 1685 1478 1455
33,0 3,0 2677 2416 2,16 2.8% 2458 2465 29,0 248 2611 2417 2421 2422 1493 1462
36,0 3,3 2671 3,00 3,02 2,71 2,47 1,98 32.0 27 2626 2435 2431 2422 2406 1462
29,0 3.3 2618 2,77 2477 2665 2453 2422 33,0 248 2450 2450 2456 2450 2427 2401
4240 3e4 2408 2447 2453 2423 2423 1.37 36,0 2e 6 2075 2682 2487 2468 2445 1456
45,0 3.3 0656 0467 led6 1634 1,49 1,52 39,9 2.7 287 3407 293 2468 2456 1,92
50,0 263 Qe T0 42.0 27 2687 3400 24%6 2462 2434 2,05
5740 [ R e L DL e T P 45,40 267 2087 3014 2475 2456 2427 1484
48,0 2.7 3,00 3,14 2eS3 2482 2435 1402
51,0 27 268 275 268 2434 2427 1,88
54,0 248 1688 2,27 2410 1488 1,15 1,17
57«0 249 1a30 1424 14M2 0681 0,55 0,51
60.0 2.1 0e74 Cahl 0452 Ne4l 0,20 —=-=

63,90 1.0 Ne5N Cubé M938 0,34 0,18
6540 Nef —ees Smes mems mmos —mes —eee

TABLE 10F.~-DISTRIBUTION OF VELOCITY IN SECTION 4 TABLE 10He--DISTRIBUTION OF VELOCITY IN SECTION 6

OF REACH USED IN TEST 6 AF REACH USED IN TEST &
{DASHED LEADERS INDICATE NO VELOCITY, BLANK (DASHED LEANERS INDICATE NO VELDCITY, BLANK
INDICATES NO DATA)} INDICATES ND DATA)

DISTANCE DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SFCOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,

LEFT BANK, IN _AY_RELATIVE DEPTH INDICATELC LEFT BANK, IN _AT_RELATIVE DEPTH INDICATED

IN FEET FEET Cel N42 Ou4 0Deb (e 0.2 IN FEET FEET Oel 042 MNe4 Neb 08 0.9

0.0 0.0 —mews mees mmee sess —ome e Ce 0e) m=== meoe oo ceee aees e

"’-0 2.2 ----------------- 1.0 0.4 ------------------

6eN 2.8 020 0428 0e35 0a3€ 0o42 N34 4,0 leb === === —mee —mes e —eee

840 3.0 0425 Ca38 NPeb4d 0,3C 0,25 ColC Te? 2.1 De24 D24 0al3 Neld D417 017
10.0 3.7 0621 Co34 €029 0430 0424 DYC 10,0 22 0640 0457 Ca32 0e34 0,22 0422
12.0 3.8 0e48 C0a42 Ce26 0436 0,20 0,20 13.7 2.1 067 0a7l Ca77 Neftl 0a53 0,37
14,0 3.7 D655 0445 Ce63 0662 Ne71 0a74 1640 3.1 DeBl 0649 0e62 Ne38 0,40 0,33
16,2 3.6 1,07 0,89 0089 1,00 1,15 Q.98 19.90 3.6 097 1412 1lal4 1404 1420 0,74
18.7 346 1657 1448 1484 1470 le66 1.70 22,0 40 2615 2411 1497 241¢ 3438 0455
2C.0 3.7 2021 2410 2445 2445 2401 1,62 2540 400 2662 2462 2456 2410 1451 1427
22.0 3.7 2093 3400 2414 2487 2434 2.0 28.0 3.7 2687 2493 2445 2,05 1492 1l.88
2440 3.5 3621 3430 3,21 2,93 2,62 2.1C 31.0 3.7 3014 3,00 2482 2445 2415 1496
2640 3.5 3633 3430 24392 3,00 1.74 1,5° 34,0 3.9 3e3? 3444 3429 2.3 2.50 2.34
2840 3.3 3651 3482 2482 3474 3421 2456 37.0 400 3430 3430 3,07 2475 2.15 2.01
30.0 3.2 3674 3470 3482 3452 248% 2460 40aC 4.0 2493 2493 2493 2.5C 1481 1451
32.0 3.0 3e6h 3a65 3e14 2457 2428 1.78 4340 440 2468 2468 2462 2427 loT% 1,459
34.0 2.9 3038 32,28 3,07 3,00 2.70 2,35 4640 3.8 2627 2621 1456 1a5% 1e30 1424
3640 2.8 3645 3453 3453 3432 2476 1497 49.0 4e0 1e66 1a48 1442 1,55 1,36 1,42
38.0 2.8 390 3430 3,90 345¢ 2,76 1,97 5240 3.2 0667 Ce74 Ca7D N7l 0476 0458
4Ce N 246 2499 3,45 2,30 34,30 2.63 2422 53.0 3.8 0e45 057 0454 0451 0424 0427
4240 246 2663 2463 2017 2455 2402 1.€5 5€.0 3.2 0e22 0el8 Cal8 014 Ne12 Dol4
4440 2.4 1691 2435 2,51 2435 1471 1434 5%,0 248 0419 Cuolf CulR Ngl5 NeN6 0a5
4640 242 1e36 1459 1462 1671 1442 1.27 6240 240 0.02

480 2.1 1a12 1426 1633 143C n,87 0,38 0.0 Del  ==== m-es ceee coos mo-s —eee
5049 1.7 109 1a14 1612 1612 170 0076

52N l1e5 064 De b6 CobT NebE Ne38 0,23

5440 1.3 0e57 0a52 Te50 0452 0a4l Cal2

58,0 Oefl  ==== womo mmee —mms —mem —eem



K28

TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 11A,--TIME-CONCENTRATION DATA FOR TEST 7, CONCFNTRATION OF GOLD-198 1IN
MICRDCURIES PER CUBIC FOOT

(Ty 24-HCUR TIME, C, CONCENTRATION. BLANK INDICATES NO ODATA,.
PERIOD OF INJECTION IS 1C17.0 TO 1018.N" EST)

e ———————— - s o > e e > - e - = -

SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION 6

T c T C T o T c T C T c

102545 040 1037.0 0.0 1052,0 Ne0 1107.0 04N 1128.,0 0.0 1147,0 0,0

1026,C 0478 103840 0a50 1053,0 0651 110840 Coell 1130,0 D424 1150,0 2,06
102645 5427 1936.0 2442 1054,0 2406 1110.0 1420 1132.0 0434 1153,0 0,49
102740 7.70 1040.,0 4413 105540 4428 1112,0 2,50 1134,0 1,46 1156,N" 1,10
102745 6474 104045 4446 1056,0 4466 1112.5 24,60 1135,0 1,47 1158,0 1,21
1N28e0 4,07 1041.0 4426 105740 4417 1113,0 2.54 1136,0 1.44 1200.0 11,10
102940 1483 1042,0 3,45 1058.0 3445 1115.0 1,78 113R,0 1,12 1203,0 0,82
103040 0489 104440 1496 110040 2,08 111740 1419 11400 0482 120640 0466
1032,0 0632 1048¢0 0469 110440 0,88 1121.0 Da61 1145.0 0446 1212.N 0445
103440 0417 1052,0 0626 110849 0436 1125.0 0437 1150.0 0,31 1220.0 0432
103640 Col0 105840 Nel2 111440 0420 1130.0 0,23 12000 0,18 1230,0 0,22
103840 0405 110440 0,08 1120,C 0,10 1135.0 0,15 12100 0410 1240,0 0415
1043.C 0o03 1110.0 0,06 113C.0 0,05 1145.0 0,08 1220.,7 N.05 1300.,7 0,07
10480 0eCl 11200 0602 1140,0 0,02 1200.0 104 1230,0 04N2 13200 04C4%
105340 Ce0 114040 D0e0 1200,0 0.0 122047 040 125040 040 1340," 0,0

TABLE 11B.--CHANNEL GECMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 7

(M = 3.770C)
(BLANK INDICATES NO DATA)

SECTION=-===e=e=-- 1 .2 3 4 5 6

- - =

FEB. 8, 1960

X w—wean~- ft -- 2260 5170 81170 11.800 15.300 19,300
width ---- " -- 204 210 185 195 204 171
[ Toe- 6al3 5.24 6443 Teb64  Te25 924
R ~eeemeee " -- 6401 5.19 6438 Te 48 Tel15 9,10
Fall ----- J'-- 2.10 3422 4e27 5.C05 6e41 7.38
D p— P o-- 41 43 41 41 42 41
3175 .......... - 030  .025 .023 .C21 <020 .C20
Q =m=meme cfs -- 3,700 3.740 3,690 3,890 3,680 3,600
V emeeees fps -- 2496 3440 3.10 2461 2049 2.28
A —-eem sq ft -- 1.250 1,100 1,150 1,490 1.48C 1,580
D meemem——————— «06 05 +C5 «05 #05 «05

FEB. 9 156C

_f: ------- sec -= 678 1640 24,600 3,730 5,210 7,020
A -=-wn- sq ft -- 3C1 952 355 949 1,020 1,090
Vy ===-- - fps ~-- 42 032 33 e34 «30 e34
“; ------------- 1.2 13 1.2 lel 1.0 1.0
M

-------- § -~ 3.25 Selé 6034 4456 3.87 4498
~= 7470 4e4b 4e66 2460 le47 l.21

Oy ~====== £t -- 180 433 529 568 766 1,010

Y mewm————- £t -- 187 482 568 736 1.030 1,508



STREAM DISPERSION AT SELECTED SITES K29

TABLE 11Ce--DISTRIBUTION OF VELOCITY IN SECTION
7F REACH USED IN TEST 7

{DASHED LEADERS INDICATE NO VELOCITYe. BL
INDICATES NO DATA)

ANK

1 TABLE 11E.--DISTRIBUTION OF VELOCITY IN SECTION 2

oF

REACH USED IN TEST 7

(DASHED LEADERS INDICATE NO VELOCITY. BLANK

INDICATES NO DATA)

DISTANCE
FROM DEPTH,
LEFT BANK, IN
IN FEET FEET
0.0 0.0
1C.0 1.5
19.0 20
28,9 1.9
37.N 242
4€40 263
5540 Se 9
6440 6e8
7340 6,1
8240 Te7
S1.0 Te7
100.0 Te &
109,0 B8e2
118,0 E
127.0 6e5
13640 Teb
14540 B8e6
154,0 9e6
163.0 1043
172.,0 Se2
181.,0 Bet
15040 6e7
199.0 4.0
204,0 0.0

VELOCITY, IN FEET PER SECOND,
—AI_RELATIVE DEPTH INDICATED.

0el 0.2 0eo& 046

0.8

0.9

leb64 1452 1493 1,68
1639 1440 1407 0,77

P64
1.55
1.80
3.16
2.77
2495
3452
3.16
1.52
3,09
3.16
3,16
270
1.59
0.96
0.2

TABLE 11D,--DISTRIBUTION OF VELOCITY IN SECTION
OF REACH USED IN TEST 7

(DASHED LEADERS INDICATE NO VELOCITY.

INDICATES NO DATA)

BLANK

DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN _AI_RELATIVE DEPTH INDICATED
IN FEET FEET Oel Qa2 0e4 De6 08 0.9
Ca0 Cel —m== =mmm cmeo e cmee s
20.0 2.5 _________________
35.0 6a9 0e92 104 1430 1455 1455 1404
4440 Ta1 2022 2458 2477 277 2677 2422
53.0 Te8 3416 3431 3,31 3,09 2.77 2.36
62.0 8e0 3440 3447 3453 3431 2.95 2,58
71.0 8el 3468 3484 3,61 3453 2495 2464
80.0 Te7 3484 3,92 3,84 3484 3431 2,95
89.0 Te8 3692 4e01 4401 3452 3440 2,77
9840 8e1 4010 44010 3476 3484 3,68 3.N2
107.0 8e8 4020 4030 3492 3484 3431 2.8%¢
11640 Ge0 4041 4430 4041 4401 3,92 3,16
125.0 9.1 4.41 4.41 4.41 1.8‘ 3-68 2.7G
134.0 9.1 4e0]1 4420 4450 44,10 3453 2.8%
14340 Te9 3447 3468 4,01 3484 3,21 2,83
152.0 6e7 3602 3431 2,40 3,40 3.16 2.8¢
161.0 Te2 1,98 1489 2,07 2422 2,36 2,17
170.0 5.0 1436 1412 1436 1409 1417 1,04
179.0 1.3 Oe4l 0457 Co71 0462
185.0 0o =m== smos mmce e oo —mee

2 TABLE 11F.--DISTRIBUTION OF VELOCITY IN SECTION &
OF REACH USED IN TEST 7

(DASHED LEADERS INDICATE NO VELOCITYe BLANK

INDICATES NO DATA)

» VELOCITY, IN FEET PER SECOND,

—AL_RELATIVE DEPTH INDICATED
Pel 042 De4 Nob 0oB 049

DISTANCE DISTANCE
FROM PEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH
LEFT BANK, IN AT _RELATIVE DEPTH_INDICATED LEFT BANK, IN
IN FEET FEET Oel De2 0e4 0e6 (o8 0.9 IN FEET FEET
0.0 0.0 """"""""""""""""" 0.0 040
30.0 2e5 2040 8,7
4040 345 2602 1467 1693 2402 1493 1440 30.0 9,3
49.0 4e3 2617 2407 217 1493 2446 2,10 40.0 Be 6
58,0 S5e8 3431 3431 3461 3440 3,31 2.64 500 9.0
6740 6ol 3484 4401 4,01 3,932 3440 2.41 560 848
T640 Te3 4041 4441 4,30 3484 3,23 2,22 68,0 %e4
8540 Te2 Ge4l 4401 404l 3,32 3.23 2.41 77.0 8e%
S4.0 68 4e8]1 4459 4e41 3,31 3,09 3,16 8540 3.5
103,0 6e3 4059 4459 4450 3,92 3,40 2.95 93,0 Ge5
114,90 6al 4463 4467 4,79 4450 4041 3440 101.0 845
125.0 69 4069 4450 4441 4410 2461 3,02 109.0 Te7
134,0 T.0 4e50 4479 4459 4441 3,61 2.64 117.0 845
143.0 Tel 4090 4,90 4,69 4450 4420 3,61 125.0 7.8
15240 7.3 4eT79 44°0 4450 4441 3468 3431 133,10 842
161.0 6e6 4e50 4469 4420 4a4) 3461 3.16 141.0 763
17042 6o 3068 4420 4420 4,41 3.84 3,10 149.0 T.8
179.0 6e7 3016 3447 3,76 3476 3431 3,16 15740 8a2
18840 548 1640 1,42 1486 1436 2407 1482 165.0 Te8
20040 3.9 Oeatsh 0463 1,02 141 1,09 0,18 173.0 8e1
21060 Dol  ==== === come mmme —mee —ee 195,0 Ca0

0656 0675 0eG4 D490 Cab62 0450
1655 1438 1693 1465 136 1402
2641 2452 2417 1e85 1659 1,59
3,08 3.0 2476 2457 2407 1467
3431 3423 3408 247€ 2431 1,45
3653 3,46 3439 2495 2,95 2,64
3653 3431 3446 2476 27N 2,41
3083 3475 3467 3432 2,95 2,64
3,60 2475 3453 3431 276 2476
3660 3483 3460 3431 2,76 2446
3575 2483 3,67 3453 295 2,70
3683 3483 3,60 3,27 2.88 2,82
3067 3467 2467 3423 2482 2452
3675 3475 3446 3453 3,08 2,76
3467 3467 3,39 344F 2,08 2,82
3431 3446 3,46 3,46 2,88 2,08
2695 2,08 3,08 2.95 2.88 1,75
2007 2646 2464 2436 2407 1493
1649 1445 1498 2402 1,78 l.45



K30

TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 116G.--DISTRIBUTION OF VELOCITY IN SECTION 5§
OF REACH USED IN TEST 7

(DASHED LEADERS INDICATE NO VELOCITye. BLANK
INDICATES NO DATA)

TABLE 11He--DISTRIBUTION OF VELOCITY IN SECTICN
OF REACH USED

(DASHED LEADERS INDICATE NO VELNCITY,.

IN TEST 7

INDICATES NO DATA)

BLANK

[

DISTANCE
FRGOM
LEFT BANK,
IN FEET

- s e e

0.0
18,0
2640
38.0
4640
5440
62'0
700
78.0
860
G440

102.0
110,0
118.0
12640
134.0
142.0
15040
15840
16640
17440
20440

DISTANCE

DEPTH, VELOCITY, IN FEET PER SFCOND, FROM DEPTH,
IN -AT_RELATIVE DEPTH_INDICATED LEFT BANK, IN
FEET Oel 042 044 046 048 0.9 IN FEET FEET
0e0 ==== cm== cmro coce - ——— 0.0 0,0
7.9 0sa75 1eN4 1431 1459 1,24 1,14 2040 Ba:4
8e2 2007 2417 2631 2422 1467 1455 27«0 9.3
9.0 2495 3401 3423 2,70 2.07 1.71 3440 9.9
8e9 3015 3446 3431 3,23 2,64 2,31 41.0 11,2
8e6 3460 3,53 3,60 3,35 2,95 2,70 48,0 12,0
8e3 3401 3,60 3453 2476 2,07 1,98 5540 11.8
8e5 3e15 3415 3431 3,23 3,01 2446 6240 11.3
8e8 3008 3408 2,95 3,01 2441 2.07 6940 10.5
843 3431 3431 3,15 2.52 2.70 2.88 T6.0 11. 3
88 3046 34,60 3439 3,23 2,95 2.76 83.0 11l.1
8e5 367 3467 3446 3,31 3,08 2,76 900 11,9
8e3 3e75 3483 3431 3446 3,15 2.,7C 97.0 12.2
Bel 3492 3483 3,67 3431 3.31 2.36 104.0 11.9
8e9 3067 3467 34,67 3,53 3,08 2,70 111.0 11.6
8.0 3446 3439 3446 3,31 2.70 2.46 118.0 10.7
8e0 3401 3401 3415 2,95 2446 2,36 125.0 10.3
840 2046 2452 2470 2464 2446 2,17 132.0 9.3
7.9 1489 2407 2436 2426 1498 1,78 139,0 87
T.7 1e12 1422 136 1430 1.24 1.07 14640 8e3
Te4 068 0457 0e84 0475 0472 0,81 153,0 Teb
040  ==== m=m= mmm— mmem mmee eeee 16040 649
171.0 0.0

VELOCITY,

Cel

0.2

0.4 .6

1.27
1.67
2,12
2652
2.95
3423
346
3.53
3431
3.15
3.78
2.88
2.76
2652
2036
2417
1.89
1.71
1.40
l.12
1.17

1e24
1.78
2436
2464
2.95
3,53
3446
3.53
3423
2488
288
2' 64
2052
2636
212
1,98
1.82
le52
1,40
1,00

1'“0
2402
2431
2.70
2455
3.23
3a46
346
3.01
2488
270
2495
2464
2452
2446
2422
2407
1467
1.49
1.24
1.07

le36
1.8¢
2402
2. 64
270
3431
3031
3e15
3.15
2495
2.82
2470
2457
24 46
2436
222
2.02
1.78
1.55
l.12
0.81

TABLE 12A.--TIME-CONCENTRATION DATA FOR TEST 8, CONCENTRATION OF GOLD-198 IN
MICROCURIES PER CUBIC FOOT

(T, 24-HOUR TIME, C, CONCENTRATION. BLANK INDICATES NO DATA,
PERIOD NF INJECTION IS 1101,0 TO 1102.0 PDT)

SECTIDN 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION &

T c T c T c T c T c T C
110743 0e0 111949 0e0 114040 0.0 115%.,5 0.9 1300.0 0.0
110745 0e%0 112045 1448 1141,0 0Ne32 1201,0 0,61 1303.0 0.07
110747 1a15 11210 4479 1142.0 2410 1202,0 1,446 130647 0.37
11079 14450 1121e5 9473 1143.0 4496 1203,0 3,34 1309,0 1.58
11081 24,46 1122.0 14,06 114440 8,64 120440 5,32 1311.0 2.04
110862 24484 112242 14,78 114404 9,20 1204,5 5,80 1313.0 1.86
110803 26478 112245 14429 1144¢8 9402 12050 5468 131640 1.22
110845 23460 112340 11436 1145,2 8450 120660 4466 1319,0 0.82
110847 16426 112345 6420 114640 5.94 1207.0 3,32 1323,0 0.47
110Be9 8470 112440 3445 1147,0 3,42 1208,0 2,04 1327,0 0.27
110948 5460 1124,5 1,68 1148,0 1,81 1210,0 0685 1331,0 0.14
110943 3,76 112540 04756 1149,0 0483 1212.,C 054 1335,0 0.08
11055 2046 112640 0422 115140 0a24 1214,0 0433 1339,0 0.05
1109,9 0464 112740 0,07 1153,0 0,08 1218,0 0,14 1343,0 0,02
1110.3 0.0 115540 0.0 1222,0 0.0 1347,0 0.0

IN FEET PER SECOND,
AI-BELAILME_Q521&-1NQ1&A*£Q_

Ce8 0.9

C.82



STREAM DISPERSION AT SELECTED SITES K31

TABLE 12B.,~-—CHANNEL GEOMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 8

(M = 1,58 C)
(BLANK INDICATES NO DATA)

MAY 10, 1960

X e ft -- 1,000 3,000 6,000 9,C00 13,00C 18,000
Width === " - . 80 78 80 82 89 12
q ~mew——- - " -- 5.18 5.26 4. 74 5,06 5.06 5,42
R ~-=omea- " -- 4,88 5.02 4455 4087 %¢85 510
Fall --=-- "= o12 «37 .76 «97 2.01
o]

Temp =-~-- F --

sl?g ___________

Q —=mmm— cfs -- 911 897 885 900 901 903
V mmmmem- fps -- 2420 2.19 2.33 2417 2.00 2.32
A ~-m-- sq ft -~ 414 410 379 415 450 390
N —mmemmmmm——a— - «02 «02 02 «02 «02

MAY 11, 1960

t e sec -- 447 1,290 2,640 3,900 8,040
E— sq ft -- 402 386 396 390C 402
Vg === fps -- .14 -14 »13 12 14
L] mmemmmmm——e—— 1.3 9 .9 1.3 1.2
M; -------- % -- 1439 1.87 2.07 1.73 1.33

Cax - pe/ft2 -- 24.84 14.78 9.20 580 204
Oy mmmmmm £t -- T2 144 224 331 640
Y mmmme——— ft -- 55 131 227 305 646

TABLE 12C.-~-DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 12D.--DISTRIBUTION OF VELOCITY IN SECTION 2

OF REACH USED IN TEST 8 OF REACH USED IN TEST 8
(DASHED LEADERS INDICATE ND VELOCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN -AI_RELATIIVE QERYH. INDICATED. LEFT BANK, IN ~AI_RELATIVE DERIH_INDICAYED.
IN FEET FEET 01 042 Cao4 0.6 0e8 0.9 IN FEET FEET 0.1 062 O0os4 0.6 CoB8 0.9
0.0 1 S e e 0.0 O0e0 ==m= —mm s e mmme e
2.0 4el 1448 1.59 1.59 1.67 1.55 1.36 2.0 3.4 1659 1.77 1481 1.67 1e36
6.0 5.2 1.85 2401 2411 1493 1.67 1.73 4.0 4e5 1477 1497 2421 1489 1.77 163
10.0 S5¢4 2640 2451 2445 2430 2.16 1.97 8.0 S5¢4 2025 2430 2451 2421 2.06 1.93
14.0 53 2463 2463 2463 2445 216 2.01 12.0 5.5 2451 2456 2456 2435 1485 1.77
18.0 502 2475 2469 2451 2445 2.16 1.93 16.0 5.4 2469 2463 2451 2445 2406 1.89
22,0 5.3 2069 2,69 2445 2416 2.16 1.89 20.0 5.6 2475 2475 2463 2435 2.11 1.85
260 5.4 2475 2475 2056 2440 2421 1.93 24.0 58 275 2469 2463 2.40 2.01 1.63
30.0 5.6 2063 2463 2.35 2430 2.06 1.74 2840 6e1 2063 2.63 2435 2430 1.85 1.12
34.0 5«5 2463 2463 2456 2.16 2.01 2.01 32.0 5.7 2069 2456 2445 2430 2.01 1.85
38.0 5.7 2063 2440 2440 2416 2.01 1.77 36.0 5.5 2063 2463 2445 2421 1497 1.97
42.0 5.7 2463 2463 2430 2435 1.97 1.85 40.0 5.6 2056 2445 2.51 2.26 2.01 1.97
46.0 57 2063 2440 2.51 2.16 1.85 1.81 44.0 55 2456 2445 2451 2411 1.89 1.74
50.0 5.7 2469 2463 2.40 2411 1.81 1.67 48.0 5.5 2040 2456 2430 2.06 1.97 1.89
54.0 5.7 2656 2463 2451 2445 1.97 1.97 52.0 5.9 2051 2456 2435 2430 1.89 1.74
58.0 5.5 2e75 2463 2456 2440 2.16 1.93 56.0 5.6 2463 2469 2.51 2.21 2411 1.97
62.0 58 2063 2463 2463 2,21 1.89 1.78 60.0 Se7 2e56 2445 2451 2.21 2.01 1.77
6640 5.5 2035 2440 2.40 2.16 1.97 1.81 64.0 5.5 2456 2451 2430 2.35 2.01 1.89
70.0 5.1 2021 2425 2430 2.16 2.06 1.71 68.0 5.6 2e56 2451 2.56 2445 1.97 1.81
74.0 40 1093 1.93 189 1.77 1.52 1.36 72.0 408 1493 2421 2411 1485 177 1467
78.0 3.1 1048 1471 159 1.45 130 1.30 760 2.7 1,21 1.48 1.59 1445 1l.36 1,21
80.0 0.0 s mese meSs memem ssoe seee 78.0 0.0 ~mmm somm emee meee e e
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TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 12E+--DISTRIBUTION OF VELOCITY IN SECTION 3 TABLE 12G.--DISTRIBUTION OF VELOCITY IN SECTION 5
OF REACH USED IN TEST 8 OF REACH USED IN TEST 8
(DASHED LEADERS INDICATE NO VELOCITY, BLANK {DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTHy VELOCITY, IN FEET PER SECOND, FROM DEPTHy VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN -AI_RELATIVE QERIH_INDICAIEQD. LEFT BANK, IN —~AX _RELATIVE QERIH_INDICATED
IN FEET FEET Oel 002 Oe4 0eb6 0.8 0.9 IN FEET FEET Oel 0.2 0Ce% 0.6 0.8 0.9
0.0 0e0 =mmm mmmm mmmm mmmm meee e 0.0 Qe === moms emes mmme s e
2.0 249 1036 155 167 174 1459 1.29 3.0 3.8 1.29 1.21 D.83 0.15
6.0 401 189 2611 2431 2421 1.97 1.74 5S¢0 47 1042 1455 167 132 104 0.64
10.0 4.9 2031 2470 2463 2463 2431 2421 9.0 5.8 1697 2401 1497 1e81 1e51 148
14.0 4e5 2088 2695 295 2488 2,63 2446 13.0 5.7 2021 2421 2406 2406 1477 1471
18.0 4e9 2695 2495 2482 2.77 2431 2,16 17.0 S5e4 2031 2441 2426 2421 1.81 le74
22.0 5.2 2070 2482 2457 246 1aBl 1.77 21.0 S5e4 2041 2431 2426 2411 1485 1497
2640 5¢%4 2057 2470 2482 2446 2426 2.01 2540 52 2046 2426 24156 2406 2401 1.77
30,0 54 2677 277 2446 2.70 2,21 2,01 29.0 5.7 2041 2441 2426 216 1493 1.74
34.0 5.2 2677 2457 2457 2441 2.01 l.81 33.0 5.6 2046 2435 2435 2416 1474 1462
38.0 542 2070 2441 2463 2436 2,16 1.89 37.0 5.5 2046 2431 2431 2416 1.89 1.55
42.0 5.2 2063 2451 2441 2.51 1,93 1.81 41.0 5.4 2041l 2041 1093 1489 1.67 1.59
46.0 542 2463 2446 2,51 2451 2.21 1.77 43.0 5.2 2046 2451 2416 2411 1le74 1462
50.0 5.1 2¢82 2465 2477 2477 2436 1493 47.0 5.2 2041 2441 2426 2.01 2.06 174
54.0 55 277 2041 2446 2411 2.01 1.77 51.0 5.2 20646 2441 2416 2421 1471 1e62
58.0 5.4 2471 2477 263 2431 2.01 1.85 55.0 S5e4 2057 2451 2426 1493 1.89 1.81
62.0 52 2¢ 7T 2477 2465 2441 2.11 2.06 59.0 S 2057 2457 2441 2.21 1l.81 1l.62
6640 5.1 2051 2477 2477 2441 2.41 2.11 63.0 5.3 2057 257 2435 2435 2.06 1.89
70.0 5.0 2051 2463 2463 2451 2.21 1.93 67.0 S5e4 2451 2463 2451 2446 1497 1468
T4.0 4.0 1493 1.89 2.16 2.01 1.77 1.39 71.0 562 2406 2457 246 2441 2441 2.16
78.0 2.9 1048 1048 1467 1429 1.04 0.99 75.0 5.4 2026 2435 2431 2421 1e81 1455
80.0 0.0 comm memse —e—e cese seee ———- 79.0 5.0 1693 2,01 1497 1.93 1.59 136
83.0 47 1e48 1448 laT4 1e45 1442 1419
87.0 3.0 0e55 0455 0456 0e34 0.28
89.0 Qe === === ——-- e —mem e
TABLE 12F.~~DISTRIBUTION OF VELOCITY IN SECTION 4 TABLE 12H.--DISTRIBUTION OF VELOCITY IN SECTION 6

OF REACH USED IN TEST 8

(DASHED LEADERS INDICATE NO VELOCITY., BLANK
INDICATES NO DATA)

(DASHED LEADERS INDICATE NO VELOCITY,

OF REACH USED IN TEST 8

INDICATES NO DATA)

BLANK

DISTANCE DISTANCE

FROM DEPTH, VELOCITY, IN FEET PER SECOND. FROM DEPTH, VELOCITY,

LEFT BANK, IN _AI _RELATIVE _DERIH_INDICATIED. LEFT BANK, IN

IN FEET FEET O0sl 0e2 OCo4 046 0.8 0.9 IN FEET FEET 0.1 0.2

0.0 0.0 smmw mree ——e— em—e ceme ——e— 0.0 0.0
2.0 2+2 lell 1e04 0099 1407 0u97 0.93 2.0 3.6 1.71
6.0 4.8 1651 1462 1489 171 1le62 1442 6.0 52 2426 2435
10.0 5.6 2421 2431 2431 1485 1.77 174 10.0 5.7 2457 2451
14,0 57 2663 2463 2463 2441 2.11 1.67 14.0 5.8 2.70 2.76
18.0 5.7 2463 2463 2.57 2451 2.21 1.85 18.0 5¢8 270 2.57
22.0 545 2677 2457 2421 2.41 2411 1.77 22.0 5.8 2:76 2.63
2640 S5eb 20Tl 2477 2465 2441 1493 1.85 26.0 6.0 276 2.70
30.0 Se4 2677 2463 2463 2421 2,01 1.85 30.0 602 2463 2457
34.0 5.7 2663 2.7C 2441 2441 1.89 1.77 34.0 6.2 2.76 2.70
38.0 57 2446 2441 2436 221 1,85 1.85 38.0 6.0 2470 2.76
42.0 S5eb 2¢63 2451 2441 2.41 1489 1.97 42.0 640 2457 2.70
4640 56 2465 2446 2451 2446 2.21 1.97 46,0 6.2 2:46 2451
50,0 55 2657 2451 2436 2436 1489 1.48 50.0 6.0 257 2457
54.0 56 2463 2457 2451 2441 2411 1459 54,0 59 2041 2431
58,0 5.6 2046 2051 2446 221 2416 2.01 58.0 5.7 251 2,70
62.0 5.3 2477 2051 2457 2431 2416 2401 62.0 5¢5 231 2.63
66.0 Set 2057 2046 2451 2421 2421 1.93 66.0 45 2.01 2.01
70.0 5.6 2ell 2421 2436 2436 2.21 2.01 70.0 3.0 l.64
74.0 4e 8 1451 1459 1e85 177 1e67 151 72.0 0.0
78,0 3.5 1.24 1.36
82.0 0.0 —wm- mewe= mos- Sees ceme —o--

IN FEET PER SECOND,
-AX_RELATLIVE DEPIH._INDICATED

0.4 0.6 0.8

0.9

e me memee e meta e e —————

2063
257
246
2.70
2026
2.70
2457
2435
2063
2435
2,06
le74

1.




STREAM DISPERSION AT SELECTED SITES

TABLE 13A,--TIME-CONCENTRATION DATA FOR TEST 9, CONCENTRATION OF GOLD~198 IN
MICROCURIES PER CUBIC FOOT

(Ty 24-HOUR TIME, C, CONCENTRATION. BLANK INDICATES ND DATA,
PERIOD OF INJECTION IS 906,0 TO S307.0 PDT)

- e e T - ——— - - - o - -

SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION 6

T C T C T c T c T c T C
091143 00 092402 0,0 0959.0 D0e0 1031,0 040 1105.0 0.0 1603.0 0.0
0911e6 2490 0924e6 0427 10010 0,02 1033,C 0,05 1107.0 0.04 1610,0 0.06
0911e9 10405 09250 1,10 1003.,0 0,04 1035.0 04,46 1102,0 0,17 1617.2 0,21
091242 16450 092545 3425 1005.0 0410 1037.0 1,59 1111.0 0,57 1624,0 0,41
0712.5 20483 0926+0 7,10 1007,0 1,00 1039,0 2,37 1113,0 1,03 1631,0 0.50
091248 19496 092645 8,06 1009,N 3,52 1041,0 2,00 1115,0 1,25 1633,5 0,52
091340 15471 0927.0 7452 100945 3486 1043,0 1,29 1117.0 1415 163640 0.50
0913e5 6014 092745 4480 101040 3,80 104540 0485 11190 0492 1643,0 0042
D91440 2468 092840 2491 1012.0 2034 104760 0e55 1121.,0 0471 1650,0 0,32
091445 1449 092940 06,95 101440 1,10 10490 0439 1123.0 0,55 1657.0 0022
091540 0497 093040 0425 1018,0 0442 105140 0427 1125.0 D0e43 17040 0013
091640 0441 0932,0 0,08 10220 0,18 1055,0 0,13 1129.,0 0.26 1711.0 0,08
09170 0415 093440 D0e05 102640 0,10 1059,0 0,07 1135,0 0,11 1718.,0 0.904
091840 (407 0938,0 0.02 1030,0 0,04 1103.0 0.03 1141.0 0,05 1725.0 0,02
0919,0 040 094240 0,0 1034,0 0,0 11100 0,0 1147,0 0,0 1735,0 0.0

TABLE 13B.-—CHANNEL GECMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 9

(M = 1.21 C)
(BLANK INDICATES NO DATA)

- - - - -

SECTION-=~=====w= 1} 2 _ 3 4 5 )

MAY 12, 1960

E ------- SeC == 411 1,260 3,340 5,760 7

J—— sq £t --  39) 399 417 '420 '333 27'532
Vy 7 fps -= .14 14 .13 .14 ol4

;; —----—----—--: L 8;9 N 1;7 L 1.2 1.2 1.2 b

-------- -2 1, . «39  1.19 . .

Cmax - p.c/ft§ -- 20.83 8,06 3,86 2.37 1?3% ' 1;2
Ox =—===== £t -= 119 138 340 474 728 2,210
Y eemmmene £t -- 89 140 344 477 708 2,090

TABLES 13C THROUGH H ARE THE SAME AS TABLES 12C THROUGH H.

TABLE 14A,--TIME-CONCENTRATION DATA FOR TESY 10, CONCENTRATION OF GOLD-198 IN
MICROCURIES PER CUBIC FOOT

{Ty 24-HOUR TIME, C, CONCENTRATION. BLANK INDICATES NO DATA,
PERIOD OF INJECTION IS 1029.0 7O 1030.0 EST)

SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION &

- - - - -———— - -

T C T C T C T C T C T C

1037,0 00 105140 00 1109,0 D040 11300 00 1143.0 D0e0 12240 0.0
103840 1,02 10520 0,21 1110,0 0612 11320 0,12 114640 0,17 1227.,0 D0.09
103844 5440 105340 1,00 1111.,0 0,38 113440 1,05 1148,0 0,43 1230,0 0.40
103848 9470 1054.0 3428 1112.0 1e17 1136.0 2422 1150.0 1,35 1233,2 0,76
1039¢1 11430 105540 4493 1113,0 2,40 1137,0 2,40 1152,0 1,60 1235,0 0,86
10394 10480 105545 5428 111442 3,32 1138,0 2,31 1154¢0 1443 1237.0 0.82
1039.8 8442 1056s0 5411 1115.0 3,20 11400 1,60 115640 1.11 1240,0 0,69
104062 6410 1057¢0 3483 111640 2476 1142,0 1,15 1159.0 0,78 1245.0 0,50
104046 4435 105840 2448 1118.0 1.76 114640 0.68 1204,0 0,50 1250,0 0.38
1041,0 2,76 11000 1029 1120.0 1,04 1150.0 D042 1209.0 0,38 1300.0 0,27
1042,0 1,35 11020 0673 1123,0 0465 1154,0 0.2% 1219.0 0,24 1315,0 0,18
104340 0e90 110440 Ce47 11260 0443 1159.C 0421 1229,0 0,15 1330,0 0,12
10450 0450 110640 0634 11300 0,27 1209,0 0,12 1244.0 0,07 1350,0 0.07
1048e0 0625 1110,0 0,19 114Ce0 0De11 1229,0 0,05 1259,0 0,04 1415.0 0,03
1051,0 0,10 1115,0 0,09 1155.0 0,05 12500 0,0 1325,0 0,0 1445.,0 0,0
1055,0 0,0 1120.0 0.0 1215.0 0.0

K33
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TABLE 14B.--CHANNEL GECMETRY,
PARAMETERS FOR TEST 10

(M = 2,45 C)
{BLANK INDICATES NO DATA)

SECTION=====—e=ux ] 2 3 4 5 6

JULY 11, 1960
X —emnem—— ft -- 2,260 5,170 8,170 11,860 15,300 19,300
Width =~== " -= 200 165 160 183 175 166
d cmeeomem -~ 5,70 5,31 6250  Te43  Te37 8,92
R -=-==m= = "= 5,56 5425 6.4l T.21 7.21 8. 74
Fall —e-e- of == 2430 4.12 4465 5.32 64,49  7.35
Teyp ---—- F -- 67 67 67 68 68 68
5175 ----------- <032 «028 2024 4021 .021  .020
Q ----=-= efs -- 3,030 2,820 3,150 3,070 24960 3,610
) fps -= 2466 3,22 3.03 2,26 2.29 2.03
A e sq ft -- 1,140 876 1,040 1,360 1,290 1,48C
N —ememmmee memm= <08 «08 .08 .08 +08 .08

JULY 12, 1960
t meoeemm Sec == 684 1,736 3,070 4+570 5,740 8,940
K - sq ft -~ 545 602 677 698 674 833
Y, ~=m—-- fps -= 443 .36 .34 32 .32 .34
XQ mmemmeme——a——- 1.2 .7 1.5 1.0 1‘4 1.6

"""""" C - 3-02 3.19 3-06 3.05 2496 2. 79

Cmax - HC/T3 == 11430  5.28  3.32  2.40 1.60 <86
Oy ===m== - £t -- 188 330 558 544 830 14390
[V ft -- 195 400 542 726 1,090 1,550

TABLE 14C.-~-DISTRIBUTION OF VELOCITY IN SECTION 1}
OF REACH USED IN TEST 10

(DASHED LEADERS INDICATE NO VELOCITY,

INDICATES NO DATA)

BLANK

FLOW DATA, AND STATISTICAL

TABLE 14D.--DISTRIBUTION OF VELOCITY IN SECTION
OF REACH USED IN TEST 10

(DASHED LEADERS INDICATE NO VELOCITY,

INDICATES NO DATA)

BLANK

2

DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN ~AI_RELAIIVYE DEPTH_INDICATED LEFT BANK, IN ~AI _RELALIVE OERPTH _INDICATED.
IN FEET FEET Oel 0e2 0e4 Oeb6 0Oe8 049 IN FEET FEET Oel 042 004 06 0,8 0.9
0.0 0.0 mmme mees sems seea cmee oo 0.0 0.0 === mmes ssee ce—e —see m=—e
52.0 5,0 - 14.0 3.3 le54 2409 1487 —=—-
58.0 6.0 0eb2 0e68 0657 0653 0436 0633 30.0 5.0 2¢74 299 3.06 3413 2.74 2444
64.0 3.3 ==== 1401 1417 D.98 -~ 36.0 Se4 3429 3638 3450 3443 2.92 1465
70.0 6.8 Le79 2614 3413 2.55 2.09 1.41 42.0 6.0 3073 3.81 3.81 3.81 3.38 3.02
7640 6e4 3006 3457 3457 3450 3.13 2.81 48.0 6e7 3481 389 3,98 3,57 3,20 2.99
82.0 T.0 3¢73 3498 3.98 3.89 2.97 54.0 6ol 3,98 389 3420 3,57 2,81 2.38
88.0 64 3¢65 4417 3.98 3489 3.06 60.0 6.2 3489 3498 365 338 2.80 2.C9
94,0 6e3 4e¢37 4017 3498 3,89 3.43 66.0 6.0 3698 3489 3.57 3465 2.81 2.74
100.0 T.0 4elT 4047 4¢27 417 3489 72.0 59 4407 3498 3481 3,50 2.99 2.44
106.0 8.8 4e2T 437 3489 3.98 3,73 78.0 5¢7 407 389 3481 3,20 2492 2.63
112.0 8e6 4086 4486 4456 3450 3.13 84.0 640 4e¢07 4017 4el7 3438 3,20 2.09
118.0 Te5 44097 4486 4017 2,74 1495 90.0 6e3 4417 4017 3498 3457 3420 2.44%
124.0 4e5 —=== 4497 4475 4475 4427 96.0 64 3498 4417 398 3.73 3.13 2.38
130.0 Teb 4086 4097 4475 4437 3473 102.0 6e6 4e¢17 4007 4e27 4eGT 3420 3.07
136.0 7.8 4097 4497 4486 44,56 3.73 108.0 6.5 4e17 4027 407 3489 357 299
142.0 8.3 4e37 4065 4486 4447 4427 114.0 640 4017 4e27 4¢27 3489 3,57 3.20
14840 9.3 3438 3489 4427 4447 3.81 120.0 6e5 4427 4¢37 4427 3489 3431 2.74
154.0 9.3 3,06 3,13 3,73 3,98 3,06 126.0 6e3 3.89 3.98 4,07 3.89 3.38 2.92
160.0 9.3 2024 274 320 3437 3.13 132.0 643 3457 365 381 3.50 3.06 2.80
166.0 Te7 1479 2.04 2467 2.74 2444 138.0 be4 3420 3620 3¢50 3.38 2,86 2.24
172.0 8.0 147 1450 2414 2,38 2.14 144,0 663 2455 3406 3420 3420 2,67 2455
178.0 Te3 1414 1e54 1479 1e57 leb4 150.0 6e1 1e34 165 2619 267 2444 1.95
18440 6e2 0¢53 0.87 0.85 0.76 165.0 0.0 ———= mm-e —ems seme —eee —e-e
190.0 4eb 0e36 GelB 0439 0.24
200.0 00 —o-= omes e mmem seee —eee




STREAM DISPERSION AT SELECTED SITES

TABLE 14E.,--DISTRIBUTION OF VELOCITY IN SECTION
OF REACH USED IN TEST 10

(DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA)

3
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TABLE 14G.--DISTRIBUTION OF VELOCITY IN SECTION 5
OF REACH USED IN TEST 10

{DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NC DATA)

IN FEET PER SECOND,
_AL RELATIVE DEPIH INDICAIED.
0.4 0.6 (.8

1.17
1.71
1.22
2485
2.85
2.78
2.85
2453
2-59
3.03
2.96
3,34
3.10
3,03
2.96
2.65
2.37
1.98
Lot
0.86

0.90
1.67
1.00
2,32
2.53
2465
2462
2,17
247
2,71
2,23
229
2,71
2459
2.47
2,17
1.98
l.71
1.12
0.84

0.9

0.62
1.49
J.82
2.17
2,12
2.02
2.47
1.63
1.94
2'29
1.86
2429
2.29
2.07
1.90
1.71
1.52
1.71
1.19
0,58

- e e e - m——— ———

DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY,
LEFT BANK, IN AL RELATIVE DEPTH INDICATED LEFT BANK, IN

IN FEET FEET 0s1 0.2 0.4 0.6 0.8 0.9 IN FEET FEET 0.1 0.2
0.0 0e0 === mm=- oo moes —eee oo 0.0 0.0 ———— ———— e
20.0 645 0,53 1.07 1.86 2,32 2,23 1,98 15,0 Te5 0,71 0.72 1.09
25,0 68 2023 2042 2447 247 2429 2414 23,0 Tt 1,12 1.33 1.67
30.0 7.0 284 2.67 2.85 2485 2.59 1.82 31,0 Te2 1.67 2423 1.75
35.0 Te2 3,10 3.10 3.18 2,85 2.65 1.94 39,0 8e7 3,10 3,18 2.9%
40,0 Tet 3429 3425 3443 3425 2459 2.23 47.0 8e5 3,18 3.03 2,85
45.0 Te2 3,70 3.43 3,18 3,18 2,65 2,29 55.0 8.2 3.25 3410 2.85
50.0 Te5 3,49 3434 2,78 3.18 2.59 2402 63,0 8.3 3,03 2,78 3,03
55,0 Te5 3443 3429 3,29 3,10 2,65 2.27 71.0 865 2485 2485 2,65
60.0 Te2 3656 3443 3.49 3425 2.85 2.02 79,0 7.5 2490 2.85 2.71
65.0 Te0 3,18 3434 3,25 3,43 2,85 2,47 87.0 8.2 3,25 3.25 3.25
70.0 Te3 4023 3495 3,63 3.36 3,25 2.47 95.0 8.1 3,25 3,18 3.18
75.0 8.0 4023 4404 3,95 3,95 3,25 2.42 103,0 8,1 334 3.34 3,34
80.0 8e2 4014 4423 4414 3449 3,43 2,78 111.0 Te8 3.43 3.,10 3,10
85,0 8e2 4014 3487 3,95 3,78 3,25 2,65 119.0 8.0 3,43 3.43 3,43
90.0 843 4el4 4423 4423 3,56 2447 2.17 127.0 8.2 3.18 3.03 3,18
95.0 845 4034 4423 4434 4414 3.63 3,34 135.,0 8.1 265 2471 2,65

100.0 9.0 4e34 4034 4444 3,87 3.25 2.71 143.0 8.0 202 229 2.37

105.0 8.5 4027 4427 3495 3.87 3.34 2,27 151.0 8.0 1.46 1.86 2.07

113,0 842 3,95 3495 4004 4.04 3,43 2,85 159,0 Te8 071 1.00 1.27

121.0 7.0 3656 3478 3,78 3,63 3,78 2,47 165.0 6.4 0.58 0.75 0.77

129.0 6e3 2096 3403 3,34 3,10 3,18 2,65 175.0 0.0

137.0 7.1 1.86 2417 2442 2453 2,12 1.86

145.0 55 0.55 0s61 0490 1.08 1,40 1.00

160.0 0.0 o mmes sem—= eeee ———e -

TABLE 14F+--DISTRIBUTION GOF VELOCITY IN SECTION 4
OF REACH USED IN TEST 10

{DASHED LEADERS INDICATE NO VELOCITY.

INDICATES NO DATA)

BLANK

TABLE 14H.~-DISTRIBUTION OF VELOCITY IN SECTICN 6
OF REACH USED IN TEST 10

(DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES ND DATA)

DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND, FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN ~AI_RELATIVE DEPTH_INDICATED LEFT BANK, IN _AI_BRELATIVE QERPIH_INDICATED
IN FEET FEET Osl 0,2 0e4 0.6 Ge8 0.9 IN FEET FEET Osl 0.2 O0s4 OCeb 0.8 0.9
o.o o-o A mmmEm e ST wSee Sees 0.0 0.0 ------------------------
10,0 Teb 0457 0455 092 0,85 0.51 0,19 10.0 3.2 062 0,64 0.68 0.78 0,78
21,0 7.6 1,19 1.10 1,40 1.30 1.19 1.07 18,0 5e¢2 1.00 1.07 1.12 1.(0 0.54 0.40
30.0 Te4 1.60 1449 1,43 1.34 1437 1.07 2600 8.0 1le52 1,25 137 1.28 1,05 1.02
39,0 Te9 2,02 2407 1a71 1.56 1.40 1.10 34,0 9.9 1.60 160 1465 1,82 1,78 1,25
48.0 843 2658 2,47 2447 2.12 156 1.37 42.0 10.7 1,78 2626 2,36 2,47 2418 2,07
57,0 9.2 277 3410 2,65 2431 2412 1,68 50,0 11.7 2¢07 2447 2458 2458 2458 2.C2
66,0 8.8 3602 2,96 2496 258 2424 2.02 58,0 12.0 2096 2483 2.83 2.58 2465 2,02
7540 8,1 3653 3440 3425 3,10 2.52 2.C2 66.0 12.0 3602 3.02 2,77 2.41 2441 2,18
84,0 849 3,40 3046 3,25 2.89 2.71 2.36 T4e 0 11.7 3,02 2689 2,71 2,71 2465 1.94
93,0 8,2 3433 3,53 3,25 2496 2483 2,07 82.0 11.5 2065 2489 2,71 2,47 2,12 2,18
102.0 7.9 3,61 3,68 3453 3,02 2489 2447 90.0 1l.1 2077 2671 2,65 2,52 2,18 1,58
111.0 Te6 3646 3446 3,40 2,96 2.71 2.52 98.,0 10.8 2052 2452 2452 2452 2431 1.94
120.0 765 3453 3,61 3,17 3417 2465 2.41 106,0 10.7 2058 2031 2,36 2,22 1,98 1,78
129.0 7.8 3,40 3453 3,46 3,10 2.83 2,65 114.0 10.5 2602 2,07 2,18 2.18 1.82 1,56
138.,0 7.8 2083 3410 3,10 2.96 2.47 2.31 122.0 10.3 1698 1.78 2,02 1,78 1.74 1,64
147,0 T4 2026 2436 2058 2465 2436 1.85 130.0 Se& 1694 1485 1478 1452 1.68 1,46
156,0 T2 1,64 1,68 2,07 1.98 1.68 1.56 138,0 8.8 1,60 1,71 1,60 1430 1437 1.10
1650 608 0e96 1412 1,28 1,05 1413 0.94 146.0 8.0 1,28 1437 1,22 1.00 1.02 0.85
174.0 665 0e15 0448 0457 073 0e42 0.45 155,0 Ts1 0s98 0.7C Co73 0,98 0.96 0,81
183,0 0,0 —=m= mees mmem mmee ceem eme- 166.,0 Qe === —rme cmme eree mmee ——e-



K36 TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 15A,~~TIME-CONCENTRATION DATA FOR TEST 11, CONCENTRATION OF GOLD-198 IN
MICROCURIES PER CuBIC FOOT

{(Ty 24-HOUR TIME, C, CONCENTRATION, BLANK INDICATES NO DATA,
PERIDD OF INJECTION IS15000,0 TO 0.0 )

SECTION 1 SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION 6

T c T C T c T c T c T c
09084s4 Co0 094240 0,0 1010.0 0.0 1035.,0 0.9 1137,0 0,0 1230.0 0.0
09508e8 0e56 0945.0 0410 101540 0e23 104540 062! 1143,0 0,04 1240,0 0,07
090942 1456 094840 0e55 1020.0 0.54 1050,0 0433 1153,0 0,13 12502 0,17
09096 4413 095140 0496 1025.0 0673 105560 0.52 1203.0 0,23 1300.2 0,23
09100 7.68 095440 1,09 1028.0 0,78 1100.,0 0459 12130 0,31 1310,0 0,27
09104 G454 095645 1,12 1031e5 0,80 1105,0 0,62 1218,0 0,33 1315,0 0,28
0910e6 9469 0955.0 1,07 1035,0 0.77 11100 0,60 1223.0 0,34 1320.0 0.28
0910.8 9454 1002.0 0,97 104040 0,68 11200 0o49 1228,0 0,34 1325,0 0,28
091142 Be27 1006.0 0482 105040 0e47 1130.0 0037 1233,0 0,33 1330.0 0,27

TABLE 15B.~-CHANNEL GEOMETRY, FLOW DATA, AND STATISTICAL
PARAMETERS FOR TEST 11

(M = 0.112C)
(BLANK INDICATES NO DATA)

SECTION-——====-== 1 2 3 4 5 6
JULY 13, 1960
X commmcna ft -- 630 3,310 5,670 7,870 11,000 13,550
Width ===~ " o= 44 51 57 49 60 54
[ e M ee 2426 1420 1.4l le54 161 1.60
R ~mememme " oo 2,18  1e18 1439 1450 159 1.59
FAll —emem= " ae oT3 4486 7.89 1lle3 14402 17.60
Temp ~--~- F - 71 70 70 71 72 72
3175.m_-__ ..... «034 .,038 ,037 .038 036 .036
[ ———— cfs —- 63 63 63 67 68 68
L R— fps -- 64 1,05 .79 «89 .71 «79
J — 8q £t -- 99 61 80 75 96 86
b QR e ] .18 .13 .12 012 013 -13
JULY 14, 1960
[ sec -- 642 4,150 6,360 8,58C 13,700 17,100
e sq £t -- 48 60 53 52 59 60
V* e o e fps - 29 .24 25 «26 e26 «26€
a:; ............. 1.0 1e2 .3 1.1 1.2 1.0
Y § -- <104 .103 .102 .102 .085  ,079
Cpax - Me/Et3 - 9.69  1.12 «80 62 .34 .28
Ox —=====m - 68 604 899 1.300 1.790 2.010
N mmmmmeee £t == 87 609 948 1,260 1.670 1.860



STREAM DISPERSION AT SELECTED SITES K37
TABLE 15C.--DISTRIBUTION OF VELOCITY IN SECTION 1 TABLE 15E.--DISTRIBUTION OF VELOCITY IN SECTION 3
OF REACH USED IN TEST 11 OF REACH USED IN TEST 11
(DASHED LEADERS INDICATE NO VELGCITY. BLANK (DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA) INDICATES NO DATA)
DISTANCE DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND. FROM DEPTH, VELOCITY, IN FEET PER SECOND.
LEFT BANK, IN _AI_RELALIVE DEPTH_INDICATED. LEFT BANK, IN _AI_RELAIIVE DEPTH _INDICATED_
IN FEET FEET  0el 0.2 0Cu4 0.6 0.8 0.9 IN FEET FEET 0Ouel 0e2 Oe4 O0u6 CoB O0u9
0.0 000 mmm= =—=—== mmmm mmme e —mee 0.0 0.0  mmm= mmmm —mmm mmem —mmm —mmm
2.0 1.8 0.04 0.09 0.09 0.08 Col3 2.0 0uB =—== mmee mmre mmee —eee ——ee
4.0 2.3 0,18 0.21 0,19 Ge18 Q.19 --——- 4.0 le2 ———= === —c— —me e o
6.0 2.1 0440 0.45 0.45 0637 0.40 0.33 6.0 1.6 0.14 0.27 0.21 0.34
8.0 2.0 0.47 0.51 0.56 0452 0445 0.36 8.0 1.8 0.33 0450 0.52 0.44
10.0 2.0 0467 0467 0.63 0.59 0.50 0.37 10.0 1.9 0.68 0.66 0,70 0e62 0.55
12.0 2.0 0476 0.74 0,70 0.63 0.48 0.42 12.0 1.8 0483 0,78 0.68 0.51 0.38 0.25
14.0 2.1  0.81 0.84 0,77 0.72 0.68 0.56 14.0 1e8 0485 0496 0.90 0.79 0.70 0.50
16.0 2¢2 0485 0,92 0487 0,70 0.63 Q.44 16.0 1.6 1.04 1.05 1,02 0.98 0.62 0.61
18,0 2¢2 0,92 0.54 0.87 Ve85 0.62 0.47 18.0 l1o4 1,02 1,10 102 0.94 0e83 0.68
20.0 2.3 0.96 0.98 1,00 0.88 Co6B8 0.56 20.0 1.4 1,10 1.13 1.13 1.02 0.74 0.62
22.0 2.6 1404 1.04 0,92 0e74 Co56 0o4l 22.0 1e4 1425 1.17 1,10 0.96 0.71 0.61
24.0 2.5 1404 1,04 0.85 0.57 0,49 034 24.0 1.4 1.28 1.17 1410 1.00 0.85 0.68
26.0 2.5 1.09 1.69 1.00 0.83 0.74 0.55 26.0 1e2 1428 1425 lel4 1,07 0eB8 061
28.0 245 1.07 1.07 1.07 0.88 0.70 0.58 28.0 13  1.28 1.30 1,22 lel4 0.94 0.87
30.0 2.6 1,02 1,02 0.94 Go72 0,71 050 30.0 1e3 1422 1.22 1.22 1.07 0.90 0.63
32.0 2.8 1,02 1,07 0e9% LoB5 0,68 0.56 32.0 1.3 1.22 1.30 1428 1.19 0.96 0.68
34,0 3.0 0496 0.96 0.92 Co67 0.49 0445 34,0 le3  1.28 1437 1,37 1.25 0.92 0.68
36.0 3.0 0477 0.88 0.76 Dabb 0455 0a41 36.0 le4 1e34 1.30 1.19 1.10 0.96 0.67
38,0 2.7 0455 0.62 0.63 0.51 G.37 0.27 38.0 1e4 1425 1.28 1419 1.12 1.00 0.73
40,0 2e7 026 0028 0.4% Gu%5 0434 0430 4040 1.5 1.25 0.98 122 1.07 0.96 0.63
42.0 1.8 0.06 0,12 Cel4d 0,10 42.0 15 0e96 0.98 0.92 0.81 0.74 0.66
4440 060 === s mmme mmee e o 44e0 1.6 0090 1.13 1.13 1.07 0.88 0459
46.0 18 0.74 0.85 0.94 G.96 0.76 0.5%
48,0 1.8 0,78 0.83 0.96 0.92 0,73 0.56
50.0 1e6 .66 0,71 0.70 0e68 0.71 0.32
53-0 1.2 0.36 0.36 0338 0-34 mm——— m_———
55.0 0-9 0-27 0.27 0.28 ____________
57.0 00 —=-= mmmm mmme emee ———e e
TABLE 15D.--DISTRIBUTION OF VELOCITY IN SECTION 2 TABLE 15F.,—-DISTRIBUTION OF VELOCITY IN SECTION 4

OF REACH USED IN TEST 11

BLANK

OF REACH USED IN TEST 11

{DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA)

(DASHED LEADERS INDICATE NO VELOCITY.
INDICATES NO DATA)
DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN -AI_RELATLIVE OEPTH INDICATED
IN FEET FEET 0.1 0.2 0Cae4 0.6 Qa8
0.0 0e0 === === —mrm rmme —mme —eee
240 0.9 0e22 0421 0e24 0426 0419
4.0 1.3 0e34 0438 D442 0445 Q.44
6.0 1.8 0e74 0462 0458 0452 0,46
8.0 2.0 0eB85 0481 0.77 0472 DuT4
10.0 1.8 Ga92 0094 0.88 0.81 0.81
12.0 l.6 1.04 1,02 1.0% 1.15 0.98
14.0 1.3 1422 1427 1e33 1430 l.14
16.0 l.1 0e98 1433 1436 1433 1.27
18.0 l.1 0e98 1a48 1455 1452 1452
20.0 lel 0e92 1e45 152 1.36 1436
22.0 1.0 0696 1452 1455 1448 1439
24.0 1.0 CeB3 1442 1e53 1.45 1.36
26.0 0.9 0694 1e52 1459 1455 1436
28.0 1.0 1e67 1471 1455 1439
30.0 l.1 1459 1e67 1467 1033
32-0 1.0 1459 1459 1le45 1.22
34,0 l.1 1452 1455 1e39 1,19
36.0 1.3 148 139 1419 1.00
38.0 l.4 148 1le45 1436 1,27
40.0 l.5 1445 139 1424 1.C0
42.0 1.3 le24 1422 1410 0.92
44,0 1.2 0.72 0.72 D451 0.46
46.0 1.3 068 0e64 0458 0455
48,0 1.1 0627 0430 Gal9 =---
51.0 Qe === smem mmes smme emee —eee

0.9

0.79

DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN -AI_RELAIIVE QEPTIH_INDICATED.
IN FEET FEET Ocl 0.2 0.4 0.6 0e8 0.9
0.0 0.0 mees smes —e—e mmes —eee e
240 1.3 0.36
4.0 1.7 0677 0475 0e74 0472 0.69 0466
6.0 1.9 0e77 0.79 0e86 0668 0450 0,40
8.0 2.0 0.29 0436 057 0.96 1.24 0.86
10.0 2.0 1e27 1427 le44 1455 1,40 1427
12.0 2.0 1663 178 167 1467 1.55 1.36
14.0 2.1 1,63 1a63 1.55 155 1436 1,12
16.0 2.3 1¢71 1.71 1,85 1463 1,40 1,30
18.0 244 1.78 1.85 1,82 1.78 1,52 0,90
2040 2.3 1le52 1455 1,49 1437 100 0.79
22.0 2.2 1,30 1.40 1444 140 1.12 0.88
24.0 2.1 1.02 1.09 1.09 1.04 0.92 0.61
2640 1.9 0463 0.69 Ca74 0,72 048 0.18
28.0 1.7 044 0e45 046 053 0.52 0.34
30.0 1.5 033 0.32 0.33 0,27 0,25 0.22
32.0 1.3 0e19 0432 0433 033 0.17 015
34.0 1.3 0,34 0.32 0032 030 0.22 0.16
36.0 le4 0.33 0.33 0.28 0.32 0.18 0.10
38.0 1.3 0+29 031 0433 0.30 0.21 0.18
40.0 lel 0.30 0.28 0.29 0,28 0426 0.06
42,0 0.8 0e36 0432 Go29 0.23 Q.16
44,0 0.7 0.25 0e24 0422 0.15
4640 0.4 0.18
48.0 0.2 0.03
49.0 0.0 ———= —ees sess ceme ssee —eee



K38

TRANSPORT OF RADIONUCLIDES BY STREAMS

TABLE 15G.--DISTRIBUTION OF VELOCITY IN SECTION
OF REACH USED IN TEST 11

(DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA)

5

DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND.
LEFT BANK, IN ~AI_RELAIIVE OEPIH_INDICATED
IN FEET FEET Oel 0e2 04 0.6 0.8 0.9
0.0 00 —m== mmmmismem mmeme —eme e
S5¢0 16 0.29 0.27 0029 0e21 0612 ~—--
8.0 1.9 O0¢34 0435 0629 028 0e16 —-=——=
11.0 2.0 0e42 0eé44 0437 Cod5 0429 0.24
13.0 2¢4 0446 0.52 0.44 0,38 0.27 0.18
15.0 2e4 060 0.56 0,53 0450 0451 0.25
17.0 243 Ce56 0462 0.56 0453 0445 0,29
19,0 202 Ge68 0e72 0460 0456 0.44 0.35
22.0 2.1 0+78 0484 0480 076 0456 0.40
25.0 1.7 097 0.97 0.84 0.82 0.72 0.50
28.0 1.6 111 1,09 1.09 1.09 0484 0.66
30.0 1.6 1.19 1.24 1.07 1.12 Ce77 0.58
33.0 1.5 1424 1430 1.19 1.09 1.02 0.75
36.0 le4 1433 1,49 1436 133 1.19 1.02
39.0 l.4 1440 1452 1,33 1.30 0.94 0.92
41.0 1.4 1,45 1,44 144 1433 1,07 0.71
43.0 1.5 136 1,49 1,40 1.12 0.94 0.94
45.0 1.5 1633 1,40 1,33 1,27 1.04 0.74
47.0 1.5 1415 1424 1.18 1.12 1.02 0.71
49.0 1.6 0e94 0,94 0.90 0.52 0.67 0453
51.0 1.6 Oe71 0479 0,75 0466 0456 0453
54.0 1.5 0s30 0+42 024 0.28 0.28 0.18
57.0 1.5 0e14 0.19 0,18 0.15 0.14 0.06
60.0 0.0 m—e— mm—m meme ——e— —mee o

TABLE 15H.-—-DISTRIBUTION OF VELOCITY IN SECTION 6
OF REACH USED IN TEST 11

(DASHED LEADERS INDICATE NO VELOCITY. BLANK
INDICATES NO DATA)

DISTANCE
FROM DEPTH, VELOCITY, IN FEET PER SECOND,
LEFT BANK, IN ~AI_RELATIVE QERPIH _INDICATED.
IN FEET FEET Jel De2 0.4 0e6 0.8 0.9
O .o 0 L] o TR e Ses mete mees meee
3.0 1.0 0e55 0455 0453 0447 0.25 0.12
640 1.5 0.68 0484 0,65 041 0.34 0.38
9.0 1.9 0e38 0e38 0.32 Ce28 0.29 0.39
12.0 1.8 0484 0.97 111 0.86 0.75 0.64
15.0 1.8 0.73 0.73 0.91 0.84 0.50
17.0 1.8 Ge50 0446 0.62 0468 0.70 G.60
19.0 2.0 0448 0454 0,53 (oS50 0447 0.31
21.0 2.0 057 059 060 0459 0.64 0447
23.0 1.8 0.90 0495 0497 084 0,69 0.47
25.0 1.7 1,11 1,11 1,11 0.99 0.90 0.56
27.0 1.7 1.19 1.21 1.16 1.11 0.90 0.56
29.0 1.7 1419 1427 1424 1ol 0.84 0.44
31.0 1.6 1429 1.32 1.29 1.21 1.09 0.76
33.0 1.7 1,29 1439 1427 1415 0,84 0,78
3540 1.7 1432 1,29 1,36 1.24 0.91 0.80
38.0 1.8 1636 1445 145 127 0.93 0.75
41.0 1.8 1.11 1411 1,24 1.19 1.01 0.68
44.0 1.8 0.78 0.80 0,76 0480 0.73 D.64
47.0 1.7 0e56 0464 0e60 0466 0,48 0,48
50,0 le7 0¢53 0454 0,63 0458 050 0.40
54.0 Qe m==m —mme mmoe —mee cmme oo
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